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EXECUTIVE SUMMARY

This report presents the results of the Feasibility Study (FS) conducted for Parcel F at Hunters
Point Shipyard (HPS) in San Francisco, California. A previous Draft FS Report for Parcel F was
prepared in 1998 (Tetra Tech EM Inc. and Levine-Fricke-Recon 1998). Based on concerns from
the regulatory agencies, the Department of the Navy (Navy) decided to conduct additional
investigations and perform further data evaluation before finalizing the FS. HPS is a former
naval shipyard and is about 420 acres in size. Parcel F is the offshore area at HPS and consists
of 446 acres of underwater property. The purpose of this FS Report is to develop and evaluate
remedial alternatives to address chemical contamination found in sediments at Parcel F.

In 1940, the Navy obtained ownership of HPS for shipbuilding, repair, and maintenance. After
World War II, activities at HPS shifted to submarine maintenance and repair. Between 1976
and 1986, the Navy leased most of HPS to Triple A Machine Shop, Inc., a private ship repair
company. The Navy resumed occupancy of HPS in 1987.

Past shipyard operations left hazardous materials on site; as a result, HPS was included on the
National Priorities List in 1989 as a Superfund site pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act, as amended by the Superfund
Amendments and Reauthorization Act of 1986. In 1991, HPS was designated for closure
pursuant to the Defense Base Closure and Realignment Act of 1990.

PREVIOUS INVESTIGATIONS

Numerous investigations have been conducted at Parcel F (see Section 1.3). The investigations
included the collection of surface and subsurface sediment samples for chemical and ecological
toxicity evaluations. Fish and invertebrate tissue samples also were collected at Parcel F and
analyzed for chemicals. During Phase 1A and Phase 1B Ecological Risk Assessments (PRC
Environmental Management, Inc. 1994, 1996b), Parcel F was subdivided into 11 subareas.
Based on the previous investigation results, the following five areas were identified for further
evaluation: Areas I, III, VIII, IX, and X. Area III, a portion of the northern shoreline in Area IX,
and Area X in Parcel F are the primary focus in this FS Report for addressing risk posed by
subtidal sediments; the remaining areas are addressed for source control measures. The inclusion
of a portion of the northern shoreline in Area IX is the result of a risk management decision
made by the Navy and the regulatory agencies (Barajas 2007). The area is referred to as
Area IX/X in this FS Report. Area III is located adjacent to Point Avisadero, and Area IX/X is
adjacent to Parcel E-2 and is also referred to as the South Basin.

NATURE AND EXTENT OF CONTAMINATION

Chemistry results for sediment in Parcel F indicated the highest chemical concentrations are
found in Areas III and X (see Section 1.5). The horizontal and vertical distribution of chemicals
in Area III sediments is localized and discontinuous rather than exhibiting a gradient away from
a well-defined source. Chemicals of potential concern did not tend to co—occur in Area III and
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the distribution pattern showed localized areas of elevated chemical concentrations in sediment.
This suggests an episodic input of contamination. In Area X, the highest concentrations of
metals and polychlorinated biphenyls (PCB) in surface sediment are found along the eastern
shoreline of Area X. Chemical concentrations in this area decreased with increasing distance
from the eastern shoreline of the South Basin. The highest concentrations of metals and PCBs
generally were found in the 0- to 2-foot interval. The highest PCB concentrations in the South
Basin were found in subsurface sediment samples from the mouth of Yosemite Creek.

FATE AND TRANSPORT OF CHEMICALS TO PARCEL F SEDIMENTS

The chemicals of concern (copper, mercury, and total PCBs) at Parcel F exhibited similar
behavior by adsorbing to sediments. Therefore, the primary transport mechanism for chemicals
to Parcel F is the movement of sediment by overland flow or erosion. Identifying the major
transport mechanisms of chemicals reaching Parcel F sediments was necessary to develop
remedial alternatives for Parcel F and to address the potential of recontamination once a remedy
is in place. Additionally, understanding the timeframe and relative magnitude of chemical
transport pathways is necessary for adequate consideration of how effective remedial alternatives
will be in meeting the remedial action objectives (RAO). The Navy has used the information
gained from numerous studies to prioritize source control and removal activities along the
Parcels B, E, and E-2 shorelines. The Navy implemented the following source control measures:
removal of contaminated soil and sediment along the Parcel B, E, and E-2 shorelines; storm
drain cleaning program, extensive removal of contaminated soil, sediment, and debris along the
Parcels B, E, and E-2; and installation of a sheet-pile wall on the bay side of the former industrial
landfill located in Parcel E-2.

REMEDIAL ACTION OBJECTIVES

This FS Report presents the RAOs and defines the areas at Parcel F HPS that require remediation
based on the RAOs. The following RAOs were identified for Parcel F:

1. Reduce the risk of benthic feeding and piscivorous birds, including surf scoters, to
acceptable levels from exposure to copper, lead, mercury, and PCBs through
consumption of contaminated prey and incidental ingestion of sediment.

2. Limit or reduce the potential risk to human health from consumption of shellfish from
Parcel F.

3. Limit or reduce the potential biomagnifications of total PCBs at higher trophic levels
in the food chain to reduce the potential risk to human health from consumption of
sport fish.

After development of the RAOs, numerical remediation goals were developed for the chemicals
of concern (COC) found in Parcel F sediments, as listed below. The COCs (copper, lead,
mercury, and total PCBs) in sediment were identified based on potential risks to ecological
receptors. PCBs also were shown to cause potential risk to humans who consume shellfish
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collected at HPS. A numerical remediation goal was not calculated for lead because of the
uncertainty associated with both the bioavailability and toxicity of lead. Instead, lead will be
addressed qualitatively. A review of the spatial distribution of lead indicated that lead co-occurs
with PCBs. Because the distribution of lead concentrations follows the distribution of PCBs,
achieving the remediation goals for PCBs should also address risks associated with lead.

Numerical remediation goals were not developed for the third RAO because of the uncertainties
associated with the fish consumption pathway such as the difficulty in linking tissue
concentrations in larger sport fish to site-specific sediment concentrations. Therefore, reduction
of these risks will also be addressed qualitatively to evaluate whether achieving the remediation
goals developed for ecological exposures will address human health risks. Specifically,
consideration is given to achieving an area-wide average total PCB concentration that is
consistent with the upper-bound nearshore ambient concentration for total PCBs
(200 micrograms per kilogram [ug/kg]).

Initially, a range of preliminary remediation goals that corresponded to a range of site use factor
(SUF) between 0.5 and 1.0 were developed for copper, mercury, and PCBs. Similarly, the
preliminary remediation goals for human consumption of shellfish were calculated based on
EPA’s acceptable target risk range between 10 and 10°. The application of site-specific
remediation goals focused on achieving an area-weighted average concentration for each COC in
sediment. The goal of the approach was to define remediation goals as a “do-not-exceed” value that
resulted in an area-weighted average for the COCs representing the ecological preliminary
remediation goal based upon a SUF of 1.0 and the human health target risk level of 10° in areas
where exposure to shellfish could occur. (The area-weighted average of each COC was calculated for
each area (I, I1I, VIII, IX, and X) to evaluate which areas in Parcel F should be carried forward for
remedial evaluation. The top 2-foot sediment depths were evaluated for each of the five areas. A
conservative approach was taken by using the highest chemical concentration detected at any
depth within the interval evaluated (0 to 2 feet) to calculate the surface-weighted average
concentrations. Only Area III and X exceeded the preliminary remediation goals on an area-
weighted average basis. Although Area IX did not exceed the preliminary remediation goals, a
risk management decision was made between the Navy and regulatory agencies to include a
portion of the northern shoreline in Area IX with the evaluation of Area X, which is referred to
as Area IX/X (Barajas 2007). The final “do-not-exceed” remediation goals for sediment at Parcel F
are listed below.

e Copper: 271 milligrams per kilogram (mg/kg)
e Mercury: 1.87 mg/kg

e Total PCBs: 1,240 pg/kg
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IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

The primary purpose of this phase of the FS process is to identify and evaluate a range of
potentially applicable general response actions, remedial technologies, and process options for
sediments in Parcel F (see Section 3.0). A general response action may be accomplished by
several types of remedial technologies (such as capping and in-situ stabilization) or removal
technologies (such as excavation and dredging); process options are specific methods within
each technology type. The screening process evaluated the wvarious technologies for
effectiveness, implementability, and cost. Remedial action technologies and process options that
are inappropriate or infeasible for the sediment at Parcel F were eliminated. Process options that
were retained after screening were combined into potential remedial alternatives for the site.

DEVELOPMENT OF REMEDIAL ALTERNATIVES

The areas to be addressed in this FS Report are adjacent to potential sources of contaminated soil
and sediment along the shoreline at Parcels B and E-2 and Yosemite Creek. Numerous source
control measures have been implemented at HPS; however, three areas will need to be further
addressed before work begins on Parcel F to prevent recontamination. The additional source
control measures include excavation of soil contamination at Parcel B, further removal in the
PCB hotspot area along the shoreline in Parcel E-2, and an evaluation of Yosemite Creek as a
potential ongoing source of contamination to Area X (South Basin) (see Section 4.1).

Additionally, modeling was conducted to evaluate the short- and long-term effectiveness of each
remedial alternative under consideration in this FS Report. The model evaluated three sediment
transport processes using site-specific data for Parcel F: (1) sediment accumulation rates,
(2) sediment bed erosion, and (3) transport due to diffusion and bioturbation in the sediment bed
(see Attachment 4). These parameters were modeled to estimate the recovery of the affected
sediments through burial while considering the potential effects of erosional events caused by
storms and transport in the sediment bed resulting from diffusion and bioturbation.

Six remedial alternatives evaluated in detail for Area III (Point Avisadero) are:

e Alternative 1: No Action
e Alternative 2: Removal/Backfill and Off-Site Disposal

e Alternative 3: Focused Removal/Backfill, Off-Site Disposal, Armored Cap, and
Institutional Controls

e Alternative 3A: Focused Removal/Backfill, Off-Site Disposal, AquaBlok Cap , and
Institutional Controls

e Alternative 4: Focused Removal/Backfill, Off-Site Disposal, Modified Armored Cap,
and Institutional Controls

e Alternative 4A: Focused Removal/Backfill, Off-Site Disposal, Modified AquaBlok
Cap, and Institutional Controls
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Eight remedial alternatives evaluated in detail for Area IX/X (South Basin) are:

e Alternative 1: No Action

e Alternative 2: Removal/Backfill and Off-Site Disposal

e Alternative 3: In-Situ Stabilization and Institutional Controls

e Alternative 4: Monitored Natural Recovery and Institutional Controls

e Alternative 5: Focused Removal/Backfill, Off-Site Disposal, Monitored Natural
Recovery, and Institutional Controls

e Alternative SA: Focused Removal/Activated Backfill, Monitored Natural Recovery,
and Institutional Controls

e Alternative 6: Focused Removal/Backfill, Modified Shoreline Removal/Backfill,
Off-Site Disposal, Monitored Natural Recovery, and Institutional Controls

e Alternative 6A: Focused Removal/Activated Backfill, Modified Shoreline
Removal/Backfill, Off-Site Disposal, Monitored Natural Recovery, and Institutional
Controls

DETAILED AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

To select the most appropriate remedy for Parcel F, the remedial alternatives above were
evaluated with respect to the first seven of the nine National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) criteria: two threshold, five primary balancing, and two
modifying criteria. The seven combined threshold and primary balancing criteria are considered
the evaluation criteria, while the remaining two are considered modifying criteria.

e Threshold criteria (2) relate directly to the statutory requirements each remedial
alternative must meet: (1) overall protection of human health and the environment
and (2) compliance with applicable or relevant and appropriate requirements.

e Primary balancing criteria (5) are those upon which the preliminary selection of the
remedy is based: (1) long-term effectiveness and permanence; (2) reduction of
toxicity, mobility, and volume through treatment; (3) short-term effectiveness;

(4) implementability; and (5) cost.

e Modifying criteria (2) include agency and public comments on the proposed
alternatives in the FS Report and will be addressed during the development of the
Proposed Plan: (1) state acceptance and (2) community acceptance. The two
modifying criteria will be evaluated after comments on the FS Report are received
from the regulatory agencies and community comments on the Proposed Plan.
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The comparative analysis of remedial alternatives evaluates the relative performance of each
alternative with respect to seven of the nine specific NCP evaluation criteria. The results for
Areas III and for Area IX/X for each alternative were evaluated to develop a relative ranking for
comparison purposes.

AREA Il

Alternative 1 (No Action) would not provide additional protection of human health or the
environment at Parcel F. All of the remaining alternatives meet the threshold criterion of overall
protection of human health and the environment.

Long-Term Effectiveness and Permanence: Alternatives 4 and 4A were rated as moderate for
long-term effectiveness because nearshore contamination would be removed and backfilled with
clean sediment, which is the area posing the greatest risk to piscivorous-eating birds such as the
surf scoter. Under Alternatives 4 and 4A, areas further offshore would be capped, thereby
effectively isolating the contamination from wildlife. Alternatives 3 and 3A rated slightly higher
(moderate to high) because a larger area would be capped. Alternative 2 rated lower (moderate
to low) because of the uncertainty of effectively removing the residual sediment contamination
due to the water depths and high currents.

Reduction of Toxicity, Mobility, or Volume through Treatment: None of the alternatives would
result in a reduction of the toxicity, mobility, or volume through treatment; therefore, none of the
alternatives meets this criterion.

Short-Term Effectiveness:  Alternative 2 was rated as moderate to low for short-term
effectiveness. The short-term risks to the community would be the greatest for this alternative
because it includes the greatest amount of sediment removal and thus the greatest effect because
workers would be handling sediment (transport to the barge or pier, dewatering, and truck
transportation off site). Risk to on-site construction workers would be similar to the other
alternatives that incorporate capping. Short-term negative risks to the environment include
increased contamination to the water, increased tissue contamination in resident biota, and
increased surface sediment contamination, although this will be partly minimized by the backfill
of clean sediment. Construction controls would be more difficult to implement in the offshore
areas where the dredging operation would take place at deeper water depths. Alternatives 3 and
3A were rated moderate for short-term effectiveness. The short-term negative effects caused by
dredging would be less than those for Alternative 2 because a smaller area would be dredged and
the dredging would only take place close to the shoreline with shallow water depths.
Alternatives 4 and 4A are rated slightly higher than Alternatives 3 and 3A for short-term
effectiveness because less area would be capped.

Implementability: All of the alternatives would be implementable considering the maturity of
the technologies involved. Dredging and capping equipment and contractors would be readily
available for all of the alternatives. However, the site conditions in Area III are not favorable for
dredging or capping in portions of the area that have steep bathymetric gradients, deep water,
and high currents. Therefore, Alternatives 2, 3, and 3A were given a similar rating of moderate.
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Alternatives 4 and 4A were rated moderate to high since dredging would only occur in the
nearshore areas and capping would only be performed in areas with water depths of
approximately 30 feet or less.

Cost: The detailed cost estimates for each alternative are located in Appendix D. Table 5-1
compares the costs for the alternatives. Alternative 1 is the lowest cost option. The costs for
Alternatives 4 and 4A are the next lowest because of the modified capping area. Alternatives 3
and 2 are the next most costly, followed by Alternative 3A as the most expensive of the
alternatives.

Based on the comparative analysis, Alternatives 4 and 4A offer significant advantages over the
other alternatives because they are the most effective in the short-term, they are the easiest
alternatives to implement, and they costs significantly less than Alternatives 2, 3, and 3A.

AREA IX/X

Alternative 1 (No Action) would not provide additional protection of human health or the
environment at Parcel F. All of the remaining alternatives meet the threshold criterion of overall
protection of human health and the environment.

Long-Term Effectiveness and Permanence: Alternative 2 is rated moderate for long-term
effectiveness. This alternative would result in the greatest removal of contaminated sediment;
however, there is more potential for residual surface contamination because a greater area would
be affected by disruption of the sediment bed. Alternative 4 (Monitored Natural Recovery)
would provide moderate to low long-term effectiveness and would depend on the enforcement of
institutional controls to avoid disruption of sediments, particularly in the nearshore areas. The
long-term effectiveness of monitored natural recovery in shallower areas is less certain, so this
alternative is rated lower than the full removal alternative (Alternative 2). Under Alternative 3
(in-situ treatment), the remedial technology is relatively new and treatability studies would be
required to evaluate the actual long-term effectiveness compared with the other alternatives.
Alternatives (5, 5A, 6, and 6A) that combine nearshore removal with monitored natural recovery
would best meet the criterion of long-term effectiveness and are rated as highly effective.

Reduction of Toxicity, Mobility, or Volume through Treatment: Alternative 3 would reduce the
toxicity and mobility through treatment and is rated the highest among the alternatives.
Alternatives (5A and 6A) that include the incorporation of carbon treated backfill are rated
slightly lower as moderately effective. Under Alternatives 1, 2, 4, 5, and 6 there would be no
reduction of the toxicity, mobility, or volume through treatment on site, thus none of these
alternatives meet the criterion.

Short-Term Effectiveness: Alternative 2 is ranked moderate to low for short-term effectives
because the volume of sediment handling would be larger than under the other alternatives and
construction controls would be more difficult to implement. In addition, short-term negative
effects to the aquatic environment would be greatest for Alternative 2 because it would result in
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the greatest disruption of the sediment bed and greatest destruction of the benthic community.
Alternative 3 (in-situ treatment) received a slightly higher rating because the construction effects
to the community and construction workers are less than for the full removal option and short-
term negative effects to the benthic community are fewer. Alternative 4 (Monitored Natural
Recovery) rated moderate for short-term effectiveness because the time for monitored natural
recovery to meet the RAOs is the longest, resulting in the greatest short-term risk. The rating is
partly offset by the fact that monitored natural recovery would pose the least short-term effect to
the community and construction workers, since no active dredging would occur. Alternatives 6
and 6A best meet the criterion for short-term effectiveness, with Alternatives 5 and 5A rated
slightly lower. Under these alternatives, there would be less risk to workers and the community
than under the remaining alternatives because a much smaller volume of sediment would require
handling and transportation.

Implementability: Alternatives (2, 3, 5, 5A, 6, and 6A) that incorporated dredging and in-situ
treatment are similarly rated. Although implementation of these alternatives would pose unique
challenges, as described in Section 4.0, overall they are comparable in terms of implementability.

Cost: The detailed cost estimates for each alternative are located in Appendix D. Table 5-2
compares the costs for the alternatives. Alternative 1 is the lowest cost. The costs for
Alternative 4 are the next lowest because of the inclusion of monitored natural recovery.
Alternative 3 is the next most costly, followed by Alternatives 5, 6, 5A, and 6A. Alternative 2 is
the most expensive of the alternatives.

The Navy will select their preferred remedial alternative after receipt and resolution of regulatory
agency comments. The Navy will present their preferred alternative to the public in the
Proposed Plan.
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1.0 INTRODUCTION

This report presents the results of the Feasibility Study (FS) conducted for Parcel F at Hunters
Point Shipyard (HPS) in San Francisco, California (see Figure 1-1). A previous Draft FS Report
for Parcel F was prepared in 1998 (Tetra Tech EM Inc. [Tetra Tech] and Levine-Fricke-Recon
[LFR] 1998). Based on concerns from the regulatory agencies, the Department of the Navy
(Navy) decided to conduct additional investigations and perform further data evaluation before
finalizing the FS. This FS Report addresses risk posed by sediments in Parcel F. Parcel F is the
offshore area at HPS and consists of 446 acres of underwater property (see Figure 1-2). The
information used to prepare this FS Report is primarily based on the analytical results and
findings from the Final Validation Study (Battelle, Blasland, Bouck & Lee, Inc. [BBL], and
Neptune & Company 2005) and the Feasibility Study Data Gaps (FSDG) Investigation Draft
Technical Memorandum (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).

The following sections summarize the purpose and organization of this FS Report, the site
location and history, the previous investigations, the environmental setting, the nature and extent
of contamination, the fate and transport of contaminants, and the results of the risk assessments.

1.1 PURPOSE AND ORGANIZATION OF REPORT

This FS Report develops and evaluates remedial alternatives to address contaminated sediments
in Parcel F. The FS process presented in this report consisted of the following steps.

1. Develop remedial action objectives (RAO), including remediation goals that specify
chemicals and media of concern and potential exposure pathways.

2. Develop general response actions (GRA) that address the RAOs and remediation
goals.

3. Identify and screen remedial technologies and process options.

4. Combine process options to develop remedial alternatives and perform a detailed
analysis of the alternatives against the nine criteria defined in the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) (Title 40 Code of Federal
Regulations Section 300.430(e).

5. Perform a comparative analysis of the remedial alternatives.

This FS Report was prepared in accordance with the U.S. Environmental Protection Agency’s
(EPA) “Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA” and “Contaminated Sediment Remediation Guidance for Hazardous Waste Sites”
(EPA 1988b, 2005).
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This FS contains the following sections.

e Section 1.0, Introduction — describes the purpose and scope of the FS Report,
provides the site background, summarizes previous investigations, describes the
environmental setting at Parcel F, summarizes the nature and extent and fate and
transport of chemicals, and presents the results of the risk assessments.

e Section 2.0, Remedial Action Objectives — presents the RAOs for Parcel F. This
section also describes the development of remediation goals for sediment and
chemicals of concern, and the proposed federal and state of California applicable or
relevant and appropriate requirements (ARAR).

e Section 3.0, Identification and Screening of Remedial Technologies — describes the
GRAs appropriate for Parcel F and evaluates the remedial technologies and process
options that apply to Parcel F.

e Section 4.0, Development and Evaluation of Remedial Alternatives — describes each
remedial alternative developed from the remedial technologies and process options
retained after the evaluation in Section 3.0. This section also evaluates each remedial
alternative against the nine criteria defined in the NCP.

e Section 5.0, Comparative Analysis of Remedial Alternatives — compares the remedial
alternatives retained to identify the alternative that most effectively meets the RAOs.

e Section 6.0, References — lists the references used to prepare this report.

Figures and tables are presented after they are first mentioned in the text. In addition, the
following appendices and attachments are included in this FS Report.

e Appendix A, Tetra Tech Offshore Geographic Information System Model
e Appendix B, ARARs

e Appendix C, Memorandum of Agreement

e Appendix D, Cost Summary

e Appendix E, Responses to Regulatory Agency Comments on the Revised Draft and
Draft Final Feasibility Study Report for Parcel F

e Attachment 1, Figures from FSDG Technical Memorandum (prepared by Battelle)

e Attachment 2, Human Health Risk Assessment (HHRA) Risk Calculation
Memorandum (prepared by Battelle)

Parcel F FS Report, HPS 14 BAI.5106.0004.0003



e Attachment 3, Demonstration Plan for Field Testing of Activated Carbon Mixing and
In Situ Stabilization of Polychlorinated Biphenyls (PCB) in Sediment at HPS Parcel F
(prepared by Stanford University)

e Attachment 4, PCB Flux Model Description (prepared by Sea Engineering, Inc.)

e Attachment 5, PCB Flux Model Uncertainty Analysis (prepared by Sea Engineering,
Inc.) and Appendix G from FSDG Technical Memorandum (prepared by Battelle)

e Attachment 6, Appendix B from FSDG Technical Memorandum, Statistical Summary
Tables (prepared by Battelle)

1.2 SITE LOCATION AND HISTORY

HPS is a former naval shipyard located on a peninsula in southeast San Francisco that extends
east into San Francisco Bay (see Figure 1-1). In 1940, the Navy obtained ownership of HPS for
shipbuilding, repair, and maintenance. After World War II, activities at HPS shifted to
submarine maintenance and repair. HPS also was the site of the Naval Radiological Defense
Laboratory. HPS was deactivated in 1974 and remained relatively unused until 1976. Between
1976 and 1986, the Navy leased most of HPS to Triple A Machine Shop, Inc., a private ship
repair company. The Navy resumed occupancy of HPS in 1987.

Past shipyard operations left hazardous materials on site; as a result, HPS was included on the
National Priorities List in 1989 as a Superfund site pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986. In 1991, HPS was designated for
closure pursuant to the Defense Base Closure and Realignment Act of 1990. Closure at HPS
involves conducting environmental remediation and making the property available for
nondefense use.

HPS is 420 acres in size, with Parcel F comprising approximately 446 acres offshore of HPS.
The Navy proposed dividing HPS into separate parcels to conduct remedial investigations and
FSs and to expedite remedial actions in support of transferring the property. As a result, the
Navy divided the facility into seven contiguous parcels: A, B, C, D, E, E-2, and F. The Navy
transferred Parcel A to the San Francisco Redevelopment Agency in December 2004; as a result,
Parcel A is no longer Navy property. The remaining six parcels are shown on Figure 1-2.
During the Phase 1A and Phase 1B Ecological Risk Assessments (PRC Environmental
Management, Inc. [PRC] 1994, 1996b), Parcel F was subdivided into 11 subareas. Based on the
previous investigation results, the following five areas were identified for further evaluation:
Areas I, III, VIII, IX, and X (see Figure 1-2). Areas III, a portion of the northern shoreline in
Area IX and Area X in Parcel F are the primary focus of this FS Report for addressing risk posed
by subtidal sediments. The inclusion of a portion of the northern shoreline in Area IX is the
result of a risk management decision made by the Navy and the regulatory agencies (Barajas
2007). The area is referred to as Area IX/X in this FS Report. The remaining areas (I, VIII, and
IX) are briefly discussed in this report to describe source control measures that have been
implemented on the adjacent onshore parcels to minimize the migration of chemicals into
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Parcel F. Area Il is located adjacent to Point Avisadero, and Area IX/X is adjacent to
Parcel E-2 and is also referred to as the South Basin.

1.3 PREVIOUS INVESTIGATIONS

Since 1991, various investigations have been conducted at Parcel F to evaluate shoreline and
offshore contamination. A summary of each of these previous investigations is presented below.

1.3.1 Environmental Sampling and Analysis Plan Program, 1991

In 1991, chemicals in sediment, water chemistry, and toxicity were measured as part of the
Environmental Sampling and Analysis Plan (ESAP) Program to assess Parcel F offshore areas
(Aqua Terra Technologies 1991). Seventeen sediment collection stations (rectangular areas
ranging in size from 1.5 to 4.0 acres) were located around the perimeter of HPS. Ten grab
samples of surficial sediments were collected randomly within each sampling station and
composited for analysis. Based on the findings from the ESAP Program, it was determined
quantitative data collected in the future should focus on offshore sediments as the main cause of
toxicity to human and ecological receptors present at the site.

1.3.2 Ecological Risk Assessments, 1991 to 1996

Between 1991 and 1996, two ecological risk assessments (ERA) were performed at Parcel F
(Phase 1A and Phase 1B). The Phase 1A ERA, which was a basewide investigation conducted
from 1991 to 1994, included a qualitative analysis of existing site data, biotic surveys, and fate
and transport analyses of offshore areas (PRC 1994). This investigation was considered part of
the EPA framework for the problem formulation step. The Phase 1B ERA, which was conducted
from 1994 to 1996, focused on the data gaps identified during the Phase 1A assessment and
consisted of a screening-level risk assessment (PRC 1996b). Phase 1B ERA sampling locations
focused on areas of potential contamination from activities at HPS, including stormwater outfall
discharge zones, areas offshore from Installation Restoration (IR) sites, and offshore areas where
these activities were established around the perimeter of HPS. Sediment core samples were
collected from 23 sampling locations. The risk assessment used conservative estimates of
exposure to assess the potential risk. Based upon regulatory agency comments on the Phase 1B
ERA, and the references to the meeting held between the Navy and regulatory agencies on
December 3, 1996, the Navy decided to begin a preliminary FS for Parcel F.

1.3.3 Feasibility Study, 1998

An FS was completed at Parcel F in 1998 (Tetra Tech and LFR 1998). Data from the FS
established two remediation footprints for Parcel F based on two different decision flow
processes. Five areas were delineated as part of the area of concern referred to as the “low-
volume footprint.” Effects range-median (ER-M) values (Long and Morgan 1991; Long and
others 1995) and bioaccumulation criteria for PCBs and dichlorodiphenyltrichloroethane (DDT)
were used as the primary criteria to identify the areas of concern. It was established that the five
areas of the low-volume footprint are the areas of highest ecological hazard. These five areas are
Areas I, II1, VIII, IX, and X (see Figure 1-2).
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1.3.4 Validation Study, 2000

As a follow-on to the FS, a Validation Study was conducted to further investigate the five areas
of the low-volume footprint and to refine the ERA. A sediment screening study was conducted
in the spring 2000 to further delineate the low-volume footprint areas and evaluate the chemical
distribution within each area (Battelle and others 2001). This study was also conducted to ensure
that the sampling design for the Validation Study was adequate and covered the full range of
chemical concentrations and potential exposures. The data reported from the sediment screening
are presented in the Validation Study Work Plan (Battelle and others 2001). The Validation
Study concluded that offshore sediments in Area III (Point Avisadero) and Area X (South Basin)
pose potentially unacceptable ecological risks to upper trophic-level receptors from ingestion of
contaminated prey. The primary chemicals for ecological receptors are copper and mercury in
Area III and PCBs in Area X. The HHRA indicated potentially unacceptable risks from
consumption of shellfish in Areas IX and X as a result of PCBs.

1.3.5 Shoreline Investigation, 2002

In 2002, a shoreline investigation was conducted to evaluate whether contamination in Parcels E
and E-2 had the potential to migrate (or had migrated) to sediments in the adjacent offshore area
of Parcel F and to define areas that posed an unacceptable risk within the shoreline area. As part
of the investigation, a screening-level ecological risk assessment (SLERA) was conducted to
evaluate whether the chemicals detected along the shoreline posed risk to ecological receptors in
the narrow intertidal zone of Parcels E and E-2. The receptors evaluated during the SLERA
included benthic invertebrates, birds, and mammals in the shoreline area. The overall
investigation was part of the Parcel E standard data gaps investigation; the results were presented
in the Draft Parcels E and E-2 Shoreline Characterization Technical Memorandum (SulTech
2005). The Technical Memorandum indicated that source control measures are warranted along
the shoreline at Parcels E and E-2 and that remedial alternatives should be evaluated to address
the potential risk to invertebrates, birds, and mammals as part of the FS for Parcels E and E-2.
The Navy implemented time-critical removal actions (TCRA) to address the contamination along
the Parcels E and E-2 shoreline in 2006, which are discussed in Section 1.6.2 of this FS Report.
Portions of the removal action are still under investigation.

1.3.6 Feasibility Study Data Gaps Investigation, 2003

In 2003, an FSDG investigation was conducted with an overall focus on collecting additional
data for subtidal sediment to support the Parcel F FS Report for Areas III and X and to delineate
surface sediments for mercury between Areas VIII and IX. The specific objectives for each area
were as follows:
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e Area III — This area required further spatial delineation of copper, mercury, and PCBs
in sediments, primarily in areas of historically high chemical concentrations, and
characterization of the debris field in support of planning for the FS.

e Area IX/X — This area required additional evaluation of the volume of PCBs in
sediments and further delineation of onshore-to-offshore PCB transport pathways.
The goals were to ensure that all sources of contamination were identified and
controlled and to characterize more accurately the distribution, transport, and fate of
PCB:s in offshore sediment to support the evaluation of remedial alternatives.

e Areas VIII and IX — Additional spatial delineation of concentrations of mercury in
sediments within a potential hotspot area was needed between Areas VIII and 1X.

Data from the FSDG investigation are summarized in the FSDG Technical Memorandum and
presents conceptual site models for Area III (Point Avisadero) and Area IX/X (South Basin)
(Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).

1.4 ENVIRONMENTAL SETTING

This section discusses the geology and physical features, hydrogeology, climate, and ecology of
HPS.

1.4.1 Geology and Physical Features

Between 1935 and 1975, soils from the hillside located on Parcel A and additional fill materials
were placed on the outboard side of HPS levees in San Francisco Bay, thus increasing the land
area of the HPS facility from less than 100 acres to the current size of approximately 420 acres.
The artificial fill used may contain serpentinite bedrock, excavated Bay Mud, sands, gravels,
construction debris, industrial debris, and sandblast waste (Tetra Tech, Uribe & Associates, and
LFR 1997). As a result, the subsurface stratigraphy at HPS includes three artificial fill units:
(1) serpentinite bedrock-derived fill, primarily serpentine with chert, shale, and related materials;
(2) industrial fill (including sandblast waste, construction debris, and dredged material); and
(3) backfill consisting of poorly graded sands and gravel. Generally, these fill materials overlie
Bay Mud deposits and, to a lesser extent, undifferentiated sedimentary deposits (PRC 1996b).

Based on cores collected along the shoreline at Parcels E and E-2 the (landmass upland to the
South Basin), the shallow geology consists of artificial fill, similar to the adjacent upland areas.
Figure 1-3 illustrates the filling history over time from 1935 to 1969. The figure was developed
using aerial photographs and converting the three-dimensional image to the two-dimensional
plane. The fill left an inlet that extended from the South Basin to the northern corner of
Parcel E-2. The inlet was later filled with shipyard wastes, including construction and industrial
debris and waste, domestic refuse, sandblast waste, paint sludge, solvents, and waste oils (Tetra
Tech, Uribe & Associates, and LFR 1997). This inlet is referred to as the “former slough.”
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The South Basin (Area X) is a shallow embayment on the south side of HPS, with water depths
ranging from 6 to less than 2 feet. Yosemite Creek enters the South Basin and is characterized as
a shallow, tidally influenced channel with no permanent flow (Battelle, BBL, and Neptune &
Company 2005).

Point Avisadero (Area III) is a 3.5-acre peninsula located in the northeastern portion of HPS. It
is bordered on the north and east by San Francisco Bay, on the south by Dry Dock 3, and on the
west by the rest of HPS (see Figure 1-2). Point Avisadero is flat with a steep armored riprap
bank. The riprap banks extend well below low tide elevation. A high-resolution bathymetric
survey conducted during the FSDG investigation shows a shelf of sediment approximately minus
5 feet mean lower low water (MLLW) deep located northwest of the drainage tunnel outfall.
This shelf and the eastern bank of Point Avisadero both slope steeply to the northeast to a depth
of about minus 35 feet MLLW, after which the bottom continues to deepen to minus
80 feet MLLW in the southeast direction.

1.4.2 Hydrogeology

Previous hydrogeological investigations conducted by the Navy identified three water-bearing
zones at HPS in the area upland to Parcel F: the A-aquifer, B-aquifer, and bedrock water-bearing
zone (PRC 1996b). The A-aquifer consists of saturated porous media such as fill materials and
undifferentiated upper sand deposits overlying Bay Mud deposits. Depth to groundwater at the
A-aquifer at Parcel E and E-2 (adjacent to Parcel F Areas VIII, IX, and X) ranges from 5 to
7 feet below ground surface (bgs) and 2 to 15 feet bgs at Parcel B (adjacent to Parcel F Areas |
and IIT) (PRC 1996b; Tetra Tech 2003¢). Detailed information about groundwater in Parcels E
and E-2 is presented in the Final Parcel E Groundwater Summary Report for the Phase III
Groundwater Data Gaps Investigation (Tetra Tech 2003c). Detailed information about
groundwater in Parcel B is presented in quarterly reports summarizing the remedial action
monitoring program (for example, CE2-Kleinfelder 2006).

1.4.3 Climate and Hydrodynamic Setting

The climate in the vicinity of HPS is characterized by partly cloudy, cool summers with little
precipitation and mostly clear, mild winters with moderate precipitation. Most of the annual
precipitation falls between November and April. Summer temperatures are influenced by low
fog in the mornings and a steady flow of marine air from the Pacific Ocean in the afternoons.
Extremely hot or cold temperatures are rare because of the marine airflow. The warmest
temperatures in the area occur near the coast in late summer and fall (U.S. Soil Conservation
Service 1991).

From 1948 through 2004, the recorded average daily air temperature at the San Francisco
International Airport, located 10 miles south of Hunters Point, ranged from a monthly low of
42.4 °F in January to a monthly high of 73.5 °F in September. The recorded average monthly
precipitation at the San Francisco International Airport for the same period ranged from a low of
0.02 inch in July to a high of 4.47 inches in January (Western Regional Climate Center 2005).
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Area III. Results of the sediment dynamics study conducted in Area III of Parcel F (offshore
from Point Avisadero) indicated that surface sediment was resuspended 16 percent of the time
during the winter deployment in 2001, and 4 percent of the time during the summer deployment.
(Battelle, BBL, and Neptune & Company 2005). Resuspension was credited to strong tidal
currents. Strong tidal currents pass Point Avisadero, flowing southeast during flood tides and
north-northwest during ebb tides (except along the northern shoreline, where an eddy current
flows to the southeast). Overall, the net residual circulation and sediment flux in the area is to
the southeast (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007). Elevated levels
of contamination are generally not found at water depths of greater than minus 65 feet MLLW,
which suggested that any sediments transported to this depth were advected away from the site.
The shelf to the north and west of Point Avisadero is a net depositional environment. Subsurface
peaks of contamination at many stations also indicated that net deposition has occurred since the
time of contaminant release (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).

Area IX and X. Circulation in South Basin is restricted and tidal currents are very weak. The
most significant sediment resuspension occurs as a result of storm waves that are generated from
the southeast winds during the winter. Sediment stability was evaluated in the South Basin in
Parcel F by analyzing site-specific critical shear stress and erosion rate data provided by
Sedflume measurements in conjunction with hydrodynamic measurements conducted during the
Parcel F Validation Study (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007;
Battelle, BBL, and Neptune & Company 2005). The data were used to assess the likelihood that
sediment would erode under typical and extreme hydrodynamic conditions and to predict the
maximum depth of erosion. Hydrodynamic measurements of waves and currents were
conducted in the South Basin during a winter month and a summer month to characterize the
seasonal hydrodynamic conditions. In addition, close to 8 years of continuous wind
measurements were obtained from the National Oceanic and Atmospheric Administration’s
offshore buoy 46026 located 18 miles west of San Francisco. These measurements were used for
analysis of extreme wind events and to calculate the maximum wave height possible in South
Basin. The maximum wave height from the analysis was used in conjunction with the site-
specific hydrodynamic measurements to calculate a maximum sustained bottom shear stress
exerted on sediments in the South Basin. According to the analysis, up to 4.2 centimeters of
erosion may be expected in a typical year during a winter storm event, whereas the maximum
probable erosion during a 25-year event was estimated to be approximately 6 centimeters
assuming a maximum event duration of 18.6 hours (Battelle, Neptune & Company, and Sea
Engineering, Inc. 2007). It should be noted that the model used to predict depth of erosion does
not predict deposition. Radioisotope data from South Basin cores indicates that the net sediment
accumulation rate is approximately 1 centimeter per year. Appendix F of the FSDG Technical
Memorandum (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007) provides a
detailed description of the investigation.

1.4.4 Ecology

Parcel F includes three marine habitats that blend with one another in transition zones: open
water aquatic, intertidal wetland, and bay mudflats. Many species of mobile marine animals
move among these habitats, either daily with the tides or seasonally. The subsections below
describe typical species in the open water, intertidal wetland, and mudflat habitats at Parcel F.
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1441 Open-Water Habitat

The shallow bay habitat of Parcel F is a feeding area for dozens of species of fishes, many with
commercial or recreational value, including the Pacific herring (Clupea harengus palasii),
northern anchovy (Engraulis mordax), lingcod (Ophiodon elongatus), starry flounder
(Platichthys stellatus), jacksmelt (Catherinops californiensis), and several surf perches (Family
Embiotocidae), as well as at least 40 other species of fish, crabs, and shrimp. Jacksmelt
dominated catches in terms of biomass and abundance during sampling for the human health
evaluation. A variety of surfperch species (such as shiner surfperch, black surfperch, walleye
surfperch, white surfperch, and silver surfperch) were also caught in this area.

Pacific herring spawn on hard substrates and in eelgrass along the shallow margins of the central
bay, including Parcel F (URS Corporation 2006). Shallow bay habitat is also a nursery area for
juvenile halibut and sand dabs (Citharichthys stigmaeus), leopard shark, shiner perch
(Cymatogaster aggregata), herring, and other fishes.

The abundance of fishes and marine invertebrates in the nearshore shallow waters of Parcel F
supports a diversity of birds that feed on them, including double-crested cormorant
(Phalacrocorax auritus) and several dabbling and diving duck species such as the surf scoter
(Melanitta perspicillata). The waters near the wetland habitat are commonly occupied by large
numbers of wintering ducks, including bufflehead (Bucephala albeola), lesser Scaup (Aythya
affinis), barrow’s Goldeneye (Bucephala islandica), and surf scoter (PRC 1996b).

The birds observed at Parcel F are representative of species assemblages known to occur in the
bay. Diving ducks consisted of up to 75 percent of the bay’s waterfowl, depending on the
month, during a bay-wide winter bird survey conducted in 1990 (Accurso 1992). More recent
mid-winter surveys (1998 to 2000) reported that Scaup made up about 67 percent of waterfowl in
the open water of the central bay. Scoters were the next most abundant birds, representing more
than 29 percent of total waterfowl in the central bay (U.S. Fish and Wildlife Service 2005).
These diving birds feed on benthic invertebrates such as mollusks and crustaceans.

Marine mammals observed using the bay waters around HPS include the California sea lion
(Zalophus californianus) and harbor seal (Phoca vitulina). Harbor seals, which are the only
marine mammals that are permanent residents in the bay, use rocks or sand flats as resting areas
(haul-out sites) (URS Corporation 2006).

The sediments that underlie the open water can be many feet thick; however, only the surface
sediments are considered biologically active. The nature and thickness of the biologically active
zone was assessed during the FSDG investigation (Battelle, Neptune & Company, and Sea
Engineering 2007). Results of a literature review indicated that the depth of the biologically
active zone in marine sediments averages about 10 centimeters and rarely exceeds
30 centimeters. A well-mixed zone is usually found above the redox potential discontinuity
(RPD). Below the RPD, a mid-depth zone is characterized by decreasing bioturbation with
increasing depth. A deep mixing zone can extend from the mid-zone to more than 1 meter into
the sediment. Observations of biota in sediment cores collected during the Parcel F Validation
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Study (Battelle, BBL, and Neptune & Company 2005), and the Sedflume cores collected in 2003
are consistent with this pattern (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).
A well-mixed oxidized zone from 2 to 10 centimeters thick was reported. Polychaetes and
burrows were observed to depths of 20 to 30 centimeters, although at lower densities than in the
surficial layer. In addition, sediment profile images obtained at 20 stations in the South Basin
demonstrated that the mean apparent depth of RPD was 2 to 10 centimeters, indicating the
approximate depth of active bioturbation and porewater exchange caused by bioturbation.
Feeding voids were observed to depths up to 15 centimeters, which possibly indicated the
particle mixing depth by head-down feeders (polychaetes) (Germano & Associates, Inc. 2004).

1.4.4.2 Intertidal Wetlands and Mudflats Habitat

About 3 acres of intertidal wetlands are located along the Parcels E and E-2 shoreline
(Tetra Tech 2002), which is adjacent to the South Basin Area of Parcel F. The Parcel B
shoreline includes about 1.5 acres near the India Basin (Area I) of Parcel F, as well as a small
area of tidal marsh (SulTech 2006a). Other areas are heavily riprapped to control erosion. Field
observations of both Parcels B and E show similar habitats and species assemblages. Vegetation
observed in the tidal wetlands includes halophytic plant species typically associated with tidal
salt or nontidal salt marshes. The dominant plant species are common pickleweed (Salicornia
virginica) and saltgrass (Distichlis spicata). Except for the ice plant (Carpobrotus edulis), which
is a nonnative species, little vegetation was observed along either the Parcel B or E shoreline
(Tetra Tech 2002; SulTech 2006a).

The areas of shoreline that are riprapped support species that attach to or use hard substrate for
shelter, including crabs, isopods, mussels (mainly Mytilus edulis), and barnacles. Barnacles and
mussels generally attach to hard structures and filter food from the water column. Crabs and
isopods typically find shelter under rocks, where they feed on other small invertebrates.
However, clams were not observed along the riprap at Point Avisadero (Area III) (Battelle, BBL,
and Neptune & Company 2005).

The soft Bay Mud substrate provides habitat for many benthic invertebrates, including worms
(oligochaetes and polychaetes), crustaceans, copepods, isopods, insects, gastropods, and
bivalves. The intertidal mudflats in the South Basin are exposed at low tide, making benthic
invertebrate prey available to a variety of foraging birds. Birds reported or expected to forage in
the intertidal wetlands and mudflats or in adjacent offshore areas include the black-bellied plover
(Pluvialis squatarola), black turnstone (Arenaria melanocephala), sanderling (Calidris alba),
western sandpiper (Calidris mauri), long-billed curlew (Numenius americanus), dunlin (Calidris
alpine), double-crested cormorant (Phalacrocorax auritus), and surf scoter (Melanitta
perspicillata). Wading birds, such as the willet (Catoptrophorus semipalmatus), killdeer
(Charadrius vociferous), and great blue heron (Ardea herodias), may also use the shoreline area.
Some carnivorous birds move easily between intertidal and upland habitats; these include the
American kestrel (Falco sparverius), red-tailed hawk (Buteo jamaicensis), and peregrine falcon
(Falco peregrinus) (Harding Lawson Associates 1991; PRC 1996b; Tetra Tech and LFR 2000).
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Fish move over the area to feed when high tide covers the bay flats. Nearshore fishes typical of
the bay include longfin smelt (Spirinchus thaleichthys), staghorn sculpin (Leptocottus armatus),
starry flounder (Platichthys stellatus), and leopard shark (Triakis semifasciata) (URS
Corporation 2006).

Mammals observed along the shoreline include the California ground squirrel (Spermophilus
beecheyi), which uses the riprap areas for burrows. In October 2001, an almost-complete
skeleton of a large male raccoon (Procyon lotor) was found along the shoreline of the Parcel E-2
Panhandle Area. In addition, the house mouse (Mus musculus) is expected to use the shoreline
for forage and shelter (Tetra Tech and LFR 2000).

1.5 NATURE AND EXTENT OF CONTAMINATION

Sediment is the medium of interest for this FS Report based on the previous investigations at
Parcel F. This section describes the evaluation of the nature and extent of chemicals detected in
sediment collected from Parcel F. The Final Validation Study Report (Battelle, BBL, and
Neptune & Company 2005) and the FSDG Technical Memorandum (Battelle, Neptune &
Company, and Sea Engineering, Inc. 2007) describe in detail the chemical distribution in
sediments of Parcel F. The nature and extent of chemicals in sediment are described for the
following five subareas of Parcel F: Area I (India Basin), Area III (Point Avisadero), Area VIII
(Eastern Wetland), Area IX (Former Oil Reclamation Ponds Area), and Area X (South Basin).
Only Area III, a portion of Area IX, and Area X are the focus of this FS Report for addressing
risks posed by subtidal sediments. Statistical summary tables for Areas III, IX, and X developed
as part of the FSDG Technical Memorandum (Battelle, Neptune & Company, and Sea
Engineering, Inc. 2007) are presented in Attachment 6. The remaining areas (I, VIII, and IX) are
included in this FS Report because source control measures were implemented along the
shoreline of these areas to minimize potential contamination of Parcel F.

151 Area |

Analytical results for surface sediment samples (0 to 5 centimeters) indicated that chemical
concentrations generally were less than San Francisco Bay ambient threshold levels and ER-M
values in Area [ (Battelle, BBL, and Neptune & Company 2005). Similar to the analytical
results for surface sediments, the lowest chemical concentrations in subsurface sediments in
Parcel F were found in Area I, as well as Area VIII. Concentrations of mercury in one
subsurface sediment core sample collected from 2 to 4 feet bgs in Area I slightly exceeded the
ER-M value of 0.71 milligram per kilogram (mg/kg). Otherwise, all concentrations of metals
from subsurface sediment cores collected in Area I were below ER-M values, as were all organic
chemical concentrations (Battelle, BBL, and Neptune & Company 2005).
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1.5.2 Area lll

Copper was detected at elevated concentrations relative to San Francisco Bay ambient threshold
and ER-M values in surface sediment samples collected in Area III during the Validation Study
and the FSDG Investigation (Battelle, BBL, and Neptune & Company 2005; Battelle, Neptune &
Company, and Sea Engineering, Inc. 2007). The highest concentration of copper (6,550 mg/kg)
was found in the sample (0 to 5 centimeters) collected at a sampling location immediately
offshore of the northeast point of land at Point Avisadero. Concentrations of lead also exceeded
its ER-M value in a surface sediment sample from one sampling location in Area III from
samples collected during the Validation Study. Concentrations of mercury in surface sediment
collected during the Validation Study (Battelle, BBL, and Neptune & Company 2005) and the
FSDG investigation (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007) exceeded
the San Francisco Bay ambient threshold level and exceeded the ER-M values.

Metals concentrations also exceeded ER-M values in subsurface sediment samples although the
distribution of the exceedances was localized and discontinuous. Concentrations of copper in
subsurface sediments were highest (more than 500 mg/kg) within about 200 feet from the
shoreline, to a water depth of approximately minus 65 feet MLLW, and extending to a depth of
at least 60 to 90 centimeters (2 to 3 feet) in subsurface sediments from some locations. Although
the general spatial distribution of copper is similar to mercury, the two metals do not appear to
co-occur (Battelle, BBL, and Neptune & Company 2005).

Concentrations of mercury in subsurface sediment were highest (more than 2 mg/kg) in
subsurface sediment samples from locations north and northeast of Point Avisadero, within about
200 feet of the shoreline (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007). The
highest concentrations of mercury were detected in subsurface samples from the 5- to
15-centimeter (0.16- to 0.5-foot) depth interval, although concentrations above 2 mg/kg were
also detected in subsurface sediment samples from the 60- to 90-centimeter (2- to 3-foot) depth
interval (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007). The highest
concentration of 252 mg/kg was detected in the sample collected from the 30- to 45-centimeter
(1- to 1.5-foot) depth interval at a location (PA-165) east to northeast of Point Avisadero
(Battelle, Neptune & Company, and Sea Engineering, Inc. 2007) (see Figure 2-21 in
Attachment 1). High concentrations of mercury in sediment in localized sampling locations with
large differences in concentration between adjacent sampling locations were commonly
observed.

PCB concentrations exceeded the ER-M value in surface sediment samples collected from
Area III during both the Validation Study (Battelle, BBL, and Neptune & Company 2005) and
the FSDG investigation (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).
Figures 2-24a through 2-24f in Attachment 1 show the distribution of PCBs based on rapid
sediment characterization data in Area III sediments with increasing depth as measured in the
FSDG investigation. The extent of high total PCB concentrations (above 1,000 micrograms per
kilogram [pg/kg]) is not as widespread as the area affected by high concentrations of copper and
mercury (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007). High total PCB
concentrations (approximately 2,000 to 6,000 pg/kg) were detected in subsurface sediment
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samples from the 45- to 60-centimeter (1.5- to 2.0-foot) and 60- to 90-centimeter (2- to 3-foot)
depth intervals at two locations east to northeast of Point Avisadero (Battelle, Neptune &
Company, and Sea Engineering, Inc. 2007) (see Figures 2-24¢ and 2-24f in Attachment 1).

15.3 Area VIl

Area VIII surface sediment samples (0 to 5 centimeters) had chemical concentrations generally
less than San Francisco Bay ambient threshold levels and ER-M values (Battelle, BBL, and
Neptune & Company 2005). Similar to the analytical results for surface sediments in Area I, the
lowest chemical concentrations in subsurface sediments were found in Area VIII.

154 Area IX

Concentrations of mercury in surface sediment collected during the Validation Study exceeded
the San Francisco Bay ambient threshold level but did not exceed the ER-M values (Battelle,
BBL, and Neptune & Company 2005). Similarly, PCB concentrations exceeded the ER-M value
in surface sediment samples collected from Area IX during both the Validation Study (Battelle,
BBL, and Neptune & Company 2005) and the FSDG investigation (Battelle, Neptune &
Company, and Sea Engineering, Inc. 2007).

155 Area X

Copper was detected at concentrations that exceeded the San Francisco Bay ambient thresholds
in sediment surface samples collected in Area X during the Validation Study (Battelle, BBL, and
Neptune & Company 2005). Concentrations of mercury in surface sediment collected during the
Validation Study exceeded the San Francisco Bay ambient threshold level and ER-M value. The
highest subsurface concentrations of metals in Area X were found in the top 0- to 60-centimeter
(0- to 2-foot) core interval in the Validation Study and were generally found in the samples
collected along the eastern shore of Area X and near the mouth of Yosemite Creek.
Concentrations of metals in sediment did not exceed the ER-M value in any of the 4- to 6-foot
cores during the Validation Study (Battelle, BBL, and Neptune & Company 2005).

Pesticides detected in surface sediment samples collected during the Validation Study were
primarily found in Area X (Battelle, BBL, and Neptune & Company 2005). The detected
pesticides  were  4,4’-dichlorodiphenyldichloroethane  (DDD); 4,4 -dichlorodiphenyl-
dichloroethene (DDE); 4,4’-DDT; gamma-chlordane; alpha-chlordane; and dieldrin. The
distribution of total DDx (sum of 4,4’-DDT; 4,4’-DDE; and 4,4’-DDD) in surface sediments was
highest in Area X but remained within the range observed in San Francisco Bay ambient
(Battelle, BBL, and Neptune & Company 2005). The highest concentrations of total DDx were
found in samples collected along the eastern shore of South Basin and near the mouth of
Yosemite Creek.
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PCB concentrations exceeded the ER-M value in surface sediment samples collected from
Area X during both the Validation Study (Battelle, BBL, and Neptune & Company 2005) and the
FSDG investigation (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007). The
highest total PCB concentration found in surface sediment was approximately 7,000 pg/kg in a
sample from the northeast shoreline of South Basin as part of the FSDG investigation. Total
PCB concentrations decreased in samples collected farther from the eastern shoreline of the
Area X and increased again in samples collected near the mouth of Yosemite Creek (see
Figures 2-4a through 2-4f in Attachment 1). The PCB concentrations in surface sediments in
South Basin are generally highest (>2,000 pg/kg) at the north end of South Basin, near the area
where the former slough connects with South Basin.

Overall, PCB concentrations are higher 1 foot below the surface than at the surface in Area X.
Attachment 1 includes plan view maps (see Figures 2-4a through 2-f) of PCB concentrations
with increasing depth below the mudline based on the 2003 FSDG investigation data (Battelle,
Neptune & Company, and Sea Engineering, Inc. 2007). The plan view maps represent horizontal
slices at 0.5-foot intervals through the three-dimensional model. At a depth of 1 foot below the
mud line, the area with PCB concentrations greater than 2,000 pg/kg is more extensive, both at
the north end of South Basin and at the mouth of Yosemite Creek. At 1.5 feet below the mud
line, the area of highest PCB concentrations decreases in vertical extent at the north end of South
Basin and increases in vertical extent at the mouth of Yosemite Creek. At 2.5 feet below the
mud line, PCB concentrations greater than 2,000 pg/kg at the northern end of South Basin are
limited to the vicinity of Station SB-076, whereas the affected area at the head of Yosemite
Creek has not diminished substantially with depth. The vertical extent limit of PCB
concentrations above 2,000 pg/kg at the head of Yosemite Creek was not delineated that
investigation. The highest surface concentrations are found along the northeastern shoreline of
the South Basin, south of the Parcel E-2 landfill (Tetra Tech 2003a; Navy 2005).

1.5.6 Nature and Extent of Contamination Summary

Chemistry results for sediment in the five study areas in Parcel F indicated that chemical
concentrations were generally not elevated above ambient threshold levels and ER-M values in
Areas I, VIII, and IX. The highest chemical concentrations were found in Areas III and X. The
horizontal and vertical distribution of chemicals in Area III sediments is localized and
discontinuous rather than exhibiting a gradient away from a well-defined source. Chemicals of
potential concern did not tend to co—occur in Area III, which suggests an episodic input of
contamination.

In Area X, the highest concentrations of metals (copper, lead, and mercury) and PCBs in surface
sediment are found along the eastern shoreline of Area X. Chemical concentrations in this area
decrease with increasing distance from this eastern shoreline. The highest concentrations of
metals and PCBs generally were found in the 0- to 2-foot interval. Concentrations were
significantly lower in the 2- to 4-foot and the 4- to 6-foot depth intervals. The highest PCB
concentrations in South Basin were found in subsurface sediment samples from the mouth of
Yosemite Creek. Concentrations of metals and some pesticides also were elevated in samples
collected near the mouth of Yosemite Creek.

Parcel F FS Report, HPS 1-17 BAI.5106.0004.0003



1.6 FATE AND TRANSPORT OF CHEMICALS TO PARCEL F SEDIMENTS

This section summarizes the potential fate and transport of chemicals of concern at Parcel F and
identifies potential historical and ongoing sources of chemicals to the offshore areas. The
chemicals of concern at Parcel F exhibit similar behavior by adsorbing to sediments. Therefore,
the primary transport mechanism for chemicals is the movement of sediment via overland flow
or erosion. The Navy evaluated the fate and transport mechanisms of contamination reaching
Parcel F using multiple lines of evidence from data collected primarily during four field
investigations: Parcel F Validation Study (Battelle, BBL, and Neptune & Company 2005),
Parcel E Standard Data Gaps Investigation (Tetra Tech 2003a), Parcel B Shoreline
Characterization (Tetra Tech 2003b; Tetra Tech and Innovative Technical Solutions, Inc. 2004),
and the FSDG Investigation (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).
Identifying the major transport mechanisms of chemicals reaching Parcel F sediments was
necessary to develop remedial alternatives for Parcel F and to address the potential of
recontamination once a remedy is in place. Additionally, understanding the time frame and
relative magnitude of chemical transport pathways is necessary for adequate consideration of
how effective remedial alternatives will be in meeting the RAOs. According to Navy policy and
EPA guidance, site managers should identify all direct and indirect continuing sources of
significant contamination to sediments as early as possible and before the implementation of a
remedial action (Navy 2002; EPA 2002, 2005). This assessment should be followed by an
evaluation of the continuing sources that can be controlled. The Navy has used the information
gained from these investigations to prioritize source control and removal activities along the
Parcels B, E, and E-2 shorelines. The description is organized with respect to each shoreline of
HPS. Section 1.6.1 describes the potential sources of contamination to the Parcel F areas: Area |
(India Basin) and Area III (Point Avisadero), which are adjacent to Parcel B, and the potential
sources along the Parcels E and E-2 shoreline, which is adjacent to Areas VIII, IX, and X in
Parcel F. Section 1.6.2 describes the source control measures implemented in onshore areas
adjacent to the Parcel F areas.

1.6.1 Potential Sources and Transport Mechanisms of Contamination to
Sediments in Parcel F

Area I (India Basin) and Area III (Point Avisadero): IR Sites 07 and 26 (IR-07 and IR-26) at
Parcel B were identified during the Validation Study conducted in 2000 as potential historic
source areas that could have resulted in the transport of contaminated soil to Areas I and III by
overland flow and through the storm drains that empty along the Parcel B shoreline. IR-07
comprises approximately 9.5 acres in the northwestern portion of Parcel B (Tetra Tech and
Innovative Technical Solutions, Inc. 2004). IR-07 is also known as the submarine base area.
IR-07 was used for sandblasting and painting submarines. After 1948, IR-07 was filled with soil,
rock and construction debris and by 1963 was completely filled (Tetra Tech and Innovative
Technical Solutions, Inc. 2004). IR-26 is located on the eastern portion of Parcel B and located
adjacent to Area III (Point Avisadero). The shoreline of IR-26 consists of heavy riprap that was
placed for erosion control. In addition, the drainage tunnel at Dry Dock 3 may have acted as a
conduit for contaminated material reaching Parcel F during the dewatering operations of the dry
dock. Waste material from the dry docks including paint chips, sandblast waste, oils, and other
chemicals associated with ship maintenance and repair may have been carried to the offshore
area.
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The Navy also evaluated the shoreline soils and sediments along Parcel B (upland to Areas I and
III) in 2002 and 2003 to investigate the possible presence of contamination along the shoreline.
The results of this investigation are described in the Parcel B Shoreline Characterization
Technical Memorandum (Tetra Tech and Innovative Technical Solutions, Inc. 2004). These data
indicated that nine metals (antimony, arsenic, barium, cadmium, copper, lead, manganese,
thallium, and zinc) were present at concentrations above HPS ambient levels at IR-07.
Polynuclear aromatic hydrocarbons (PAH), several pesticides, PCBs, and total petroleum
hydrocarbons also were detected. IR-26 contained soils contaminated with metals (chromium,
copper, lead, and mercury) and PAHs (Tetra Tech and Innovative Technical Solutions, Inc.
2004). Two sandy shoreline areas adjacent to Area I were identified as having the potential for
contaminating the offshore areas in Parcel F. These two areas are being addressed as part of the
evaluation of remedial alternatives for Parcel B in the Technical Memorandum in Support of a
Record of Decision Amendment (TMSRA) (SulTech 2007).

The sediment chemistry results from Validation Study and FSDG investigation provided further
evidence that the contamination in Area III was likely a result of episodic input (Battelle, BBL,
Neptune & Company 2005; Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).
The distribution of copper, mercury, and PCBs in sediment is localized, not continuous, and
occurs at varying depths. It is possible that waste material was delivered to the area from the
Navy ships during berthing operations and maintenance.

Areas VIII, IX, and X (Parcels E and E-2 Shoreline): The Navy suspected that metals and
PCBs along the Parcel E and E-2 shoreline were a source of contamination to Parcel F sediments
and conducted a Validation Study at Parcel F in 2000 in part to investigate potential chemical
transport mechanisms (Battelle, BBL, and Neptune & Company 2005). Potential historical
sources of contamination to offshore sediments were identified and included stormwater outfalls
and two metal reefs, which were composed of metal and other debris annealed into a slag type of
material. One area was located along the southeastern tip of the shoreline referred to as the
“metal reef” and the second was located along the opposite end of the shoreline known as the
Panhandle Area and referred to as the “metal slag area.” Leaching and runoff of this material
was a potential source of metals to the offshore area. Debris along the entire Parcels E and E-2
shoreline such metal waste, kiln bricks, and sandblast waste may also have been another source
of contamination to the offshore area.

A former small arms firing range is located adjacent to Area IX (Former Oil Reclamation Area).
Historical activities that may also have contributed to contamination of sediments in Area X of
the South Basin include filling and disposal, residual onshore contamination, and surface runoff.
The former landfill in Parcel E-2 was used from 1958 to 1974 for the disposal of materials such
as construction and industrial debris and waste, domestic refuse, sandblast waste, paint sludge,
solvents, waste oils, transformers and electrical equipment, and other potentially contaminated
materials. No records to document the contents of the landfill or the disposal practices are
available. A former drum storage area previously operated by Triple A Machine Shop, Inc., is
also located on the eastern shoreline of Area X. No records exist about the types and quantities
of materials stored in this area. In addition, oily wastes, sandblast grit, and asphalt were
allegedly disposed of in 5 acres along the Parcel E-2 shoreline operated by Triple A Machine
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Shop, Inc. (San Francisco District Attorney 1986). If chemicals formerly stored in this area were
released to the environment, then they could have been transported to the offshore area via
drainage of surface water. The Validation Study recommended that contamination in the
shoreline in all areas should be evaluated and addressed as part of the Parcels B and E activities
(Battelle, BBL, and Neptune & Company 2005).

Based in part on the Validation Study recommendation, the Navy decided to evaluate the
shoreline along Parcels E, E-2, and B as a potential sources of contamination to Parcel F. The
Navy conducted the Parcel E Standard Data Gaps Investigation in 2002 (Tetra Tech 2003a).
Upon review of the chemical results from the onshore and shoreline investigation of Parcels E
and E-2, the Navy began prioritizing the source control activities. A TCRA was initiated to
address the most significant potential sources of contamination. The TCRAs were implemented
along four areas along the Parcels E and E-2 shoreline: (1)the metal slag area along the
Panhandle Area, (2) the PCB hotspot area near the landfill, (3) IR-02 Northwest, and (4) the
metal debris reef near located in IR-02 near the tip of the Parcel E shoreline. The metal slag reef
and IR-02 were identified as being a potential future source of contamination of metals to the
Parcel F sediments but were undertaken as a TCRA due to the radiological component of these
two sites. The TCRA of the PCB hotspot area was implemented because of its close proximity
to in the Area X (South Basin) (Navy 2005). Further excavation southwest and west of the PCB
hotspot area is pending and will occur prior to or at the same time as any remedial activity in Parcel
F. The Shoreline Technical Memorandum documented the results of the shoreline portion of the
standard data gaps investigation and built upon the previous work conducted during the Parcel F
Validation Study to confirm and refine the conceptual site model for the Area X (South Basin) as
developed in the Validation Study. The technical memorandum concluded that most of the
Parcels E and E-2 shoreline is a potential source of contamination and that the influx of metals
from the shoreline to the offshore is likely from suspended materials transported into the bay by
overland flow (SulTech 2005). Shoreline erosion was evaluated by considering the topographic
elevation data for Parcels E and E-2. Although the erosion potential is low, erosion can still occur
in localized areas emanating from the terrestrial parcels along the shoreline as evidenced by the
black sand area near the PCB hotspot area.

Analysis conducted as part of the FSDG investigation (Battelle, Neptune & Company, and Sea
Engineering, Inc. 2007) used the vertical core profiles in the South Basin (Area X), the
radioisotope core data, and historical aerial photographs to better delineate how contamination in
Parcel F occurred in the South Basin. The distribution of PCBs in the South Basin showed a
peak of contamination at about 1 foot below the sediment mud line. This well-defined
subsurface PCB concentration peak suggests that the primary release occurred over a specific
period of time. The radioisotope cores, which indicated a net sedimentation rate of
approximately 0.5 centimeters (0.2 inches) per year indicated that the primary release occurred
during periods when Parcel E-2 was being filled. This conclusion further suggested that the fill
material itself, or waste materials disposed with the fill, served as the primary sources of PCBs to
the South Basin. The report concluded that PCBs may have gradually migrated alongshore and
offshore into the South Basin from the mouth of the historical slough (see Figure 1-3) by
sediment resuspension and transport.

Parcel F FS Report, HPS 1-20 BAI.5106.0004.0003



Yosemite Creek is located in the South Basin at the southwestern corner of HPS. Yosemite
Creek is listed as a Site of Concern under the Bay Protection and Toxic Cleanup Program by the
San Francisco Bay Regional Water Quality Control Board (1997). Before 1965, three
hydraulically separate combined sewer outfalls (CSO) discharged to this area: one at the head of
Yosemite Creek, one on the north side of the creek near Griffith Street, and one on the south side
near Fitch Street. After 1965, the three overflow structures were hydraulically connected, and
the CSO at the head of Yosemite Creek was replaced by an overflow weir located adjacent to the
head of the creek on the south side. The wet weather overflows were directed to this weir after
1965. Chemicals identified during investigations of Yosemite Creek by the City and County of
San Francisco (CCSF) included metals, PAHs, pesticides, and PCBs (Little 1999). CCSF
conducted sediment investigations from 1998 to 2000; some of these data are included in
Attachment 1.

Groundwater discharge was evaluated as a potential pathway for migration of metals and PCBs
to Parcel F (Battelle, Neptune & Company, and Sea Engineering, Inc. 2007; SulTech 2005).
Under atmospheric (oxidizing) conditions and a normal range of pH (6 to 9), copper, lead, zinc,
and other metals will not be dissolved in groundwater at more than a few tens of micrograms per
liter, based on the mineral phases that control solubility (SulTech 2005). The dissolved
concentration for copper in groundwater is maintained at about 10 micrograms per liter (ug/L)
by copper hydroxy carbonates. Likewise, the dissolved concentration of lead in oxygenated
groundwater is also maintained at low levels (less than 10 pg/L) by the low solubility of lead
hydroxy carbonates. Therefore, groundwater in contact with contaminated soils at depth in
Parcels E and E-2 is unlikely to contribute to metals contamination in offshore sediments
(SulTech 2006a). Data for groundwater samples from four nearshore wells in Parcel E-2 and
showed that concentrations of dissolved copper ranged from 1.7 to 4.2 ug/L and concentrations
of dissolved lead ranged from 0.9 to 9.3 pg/L in samples collected from 1992 through 2004
(SulTech 2006a). Although mercury has a generally more complex chemistry, transport of
mercury by groundwater to Parcel F sediments is also expected to be relatively minor in
comparison with other transport mechanisms.

Likewise, due to the hydrophobic nature of PCBs, the groundwater pathway for PCBs has been
considered to be insignificant in comparison with shoreline erosion (SulTech 2006a). PCBs are
highly immobile in groundwater because of the low aqueous solubility of PCBs under normal pH
and Eh conditions. The very low concentration of PCBs in groundwater in comparison with the
PCB concentrations found in sediment is further evidence that groundwater is not serving as a
transport mechanism for PCBs to the offshore sediments. However, PCBs are more soluble in
oils and organic solvents and therefore concern was raised when field observations at the TCRA
sites along the Parcel E-2 shoreline adjacent to Area X indicated free hydrocarbon product was
present in soil and as sheen on groundwater in areas that groundwater was exposed. Although
the occurrence of free product alone does not necessarily equate to it being a transport
mechanism to Parcel F, the full extent of contamination in the PCB hotspot area is still under
investigation. The relative contribution and magnitude of contamination transported by
groundwater versus erosion will continue to be investigated while the TCRA at the PCB hotspot
area is being completed.
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1.6.2 Source Control Measures

Although Areas III and X are the primary focus in this FS Report, all areas of Parcel F are being
addressed for source control measures. The subsections below describe the major source control

measures implemented along the HPS shoreline to protect against releases to each subarea of
Parcel F.

1.6.21 Area | (India Basin) and Area lll (Point Avisadero)

Excavations at Parcel B at IR-07 and IR-26. Excavations at IR-07 and IR-26 were
implemented in 1998 to 1999 and 2000 to 2002. More than 40,000 cubic yards (yd3) of waste
was removed to a depth of 10 feet. The excavations were eventually stopped because of the
concern of potential loss of stability of the riprap (Tetra Tech and Innovative Technical
Solutions, Inc. 2004). These areas are currently being evaluated for the feasibility of placing a
shoreline revetment as part of the Parcel B TMSRA (SulTech 2007). The Navy intends to
maintain these revetment walls at IR-07 and IR-26 as part of a permanent containment remedy.

Storm Drain Cleaning Program and Dry Dock 3 Tunnel. A program to clean the storm
drains was initiated in 1997 because of concerns that contaminated sediment could migrate to
Parcel F. Each cleaning event was following by videotaping to ensure the cleaning event was
successful. Storm drains were cleaned using a high-pressure jetting truck and vactor truck. The
storm drains in this area ranged in diameter from 6 to 74 inches. All storm drains were cleaned
except those that had inaccessible laterals or when the lines were submerged in water. A
description of the storm drain cleaning program is included in the Draft Field Summary Report
(IT Corporation 1997). The tunnel at Dry Dock 3 used for dewatering was cleaned in 1997, and
the doors were sealed.

1.6.2.2 Areas VIII, IX, and X (Parcels E and E-2 Shoreline)

Parcels E and E-2 Shoreline Cleanup. During summer 2004, the Navy cleaned up the entire
length of the Parcels E and E-2 shoreline. Tires, kiln bricks, and concrete blocks were removed
and disposed of off site.

Metal Debris Reef Removal. About 11,200 yd® of material was excavated during the removal
action over a period of 5 months. The area was backfilled to achieve the original grade.

Before Removal Action After Removal Action
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IR-2 Northwest and Central. A total of 50,000 yd® of material was removed as part of the
removal action to address radiologically affected soils. Imported clean backfill was placed and is
ongoing. Over 9,000 yd® of soil failed the radiological screening and was disposed of off site,
along with approximately 2,000 yd® of debris and 1,952 radiological devices. Soil that was
visibly contaminated with petroleum or that contained elevated metals concentrations was also
disposed of off site (SulTech 2006b).

PCB Hotspot Removal. A total of 44,500 yd’ of material was excavated and removed. During

the removal action, 110 drums and 540 other assorted waste containers were removed. In some
areas excavation depths reached to a depth of 20 feet. A geotextile liner was placed prior to
placement of imported clean fill. The area was ultimately hydroseeded and spread with hay.
The Navy intends to continue the removal action of the PCB contaminated sediments along the
PCB hotspot area in the intertidal area of Parcel E-2.

Excavation up to 20 feet Hydroseeding and Spreading Hay for Protection

Metal Slag Removal. Excavation activities at the metal slag area took place from May 2005 to
January 2006. A total of 8,500 yd® of material was excavated and disposed of off site. The Navy
is in the process of planning the wetland restoration of this area.

Soil Excavated for Off-Site Disposal Metal Slag Area after Removal Action
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Former Industrial Landfill. In the 1990s, a sheet-pile wall was installed and riprap was placed
along the shoreline at Parcel E-2 to control the movement of chemicals into Area X. A cap was
placed over most of the landfill after a fire in 2000 (Tetra Tech 2001). This cap was expected to
control infiltration of surface water. Further monitoring and investigation were initiated in 2002,
including delineating the lateral extent of the landfill, monitoring landfill gas, evaluating
liquefaction potential, and delineating and assessing wetlands (Tetra Tech 2002).

Former Oil Reclamation Ponds. A former small arms firing range is located adjacent to Area
IX (Former Oil Reclamation Ponds Area). Two oil reclamation ponds were constructed in
IR-03, approximately 30 feet from the shoreline within bay fill. The ponds were used from 1944
to 1974 as part of a waste oil reclamation system. Together, the ponds had a capacity of
430,000 gallons. In 1974, the ponds were emptied and filled with soil (Naval Energy and
Support Activity 1984). In 1996, an 800-foot-long sheet-pile wall that was keyed into the Bay
Mud was placed adjacent to the shoreline, the ponds were closed, and the shoreline was
stabilized in this area by placing a 6-inch clay layer covered by a 1-foot topsoil layer as part of
onshore remediation activities (PRC 1996a; Battelle, Neptune & Company, and Sea Engineering,
Inc. 2007).

Storm Drain Cleaning Program. The program to clean storm drains in Parcel B was initiated
based on concerns that contaminated sediment could migrate to Parcel F. Videotaping after the
storm drains were cleaned was performed to ensure the cleaning activities were successful. The
storm drains were cleaned using high-pressure jetting and vactor trucks. A description of the
storm drain cleaning program is included in the Draft Field Summary Report (IT Corporation
1997).

1.7 SUMMARY OF HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT RESULTS
This section summarizes the results of the baseline risk assessments conducted for Parcel F.
1.7.1 Human Health Risk Assessment Results

The HHRA for Parcel F was presented in the Final Hunters Point Shipyard Parcel F Validation
Study (Battelle, BBL, and Neptune & Company 2005). This study was conducted in accordance
with risk assessment guidance from EPA (1989, 1992). The objective of the HHRA was to
calculate potential cancer risks and noncancer hazards associated with exposures to sediment
from collection and ingestion of shellfish from HPS. Future adult residents were assumed to
collect and consume shellfish from the intertidal areas of HPS. Shellfish have been observed
along the shoreline of Parcels E and E-2; however, none were observed during the Validation
Study along Parcel B in Area III (Battelle, BBL, and Neptune & Company 2005). The direct
contact exposure scenario represented an individual wading in the intertidal area and incidentally
exposed to sediment during harvesting and cleaning the shellfish. Most of the shellfish collected
and consumed by humans is likely to be mussels present along the shoreline and attached to piers
(Battelle, BBL, and Neptune & Company 2005).
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Risks to children associated with consumption of shellfish were not calculated because, as
observed by the San Francisco Estuary Institute (SFEI) (2002), children under the age of 6 years
are unlikely to consume shellfish. Only 13 of the SFEI (2001) study participants reported that
children under the age of 6 eat locally caught fish, and only 2 percent reported that pregnant or
breastfeeding woman eat a portion of the catch. Since 5 percent of the overall seafood
consumption among San Francisco anglers is made up of shellfish (Wong 1997), it was assumed
that less that 1 percent of Bay Area children under the age of 6 consume shellfish from the bay.
However, risks to children from direct contact with sediment during collection of shellfish were
estimated, and it was shown that the evaluation of the adult receptor was adequately protective
(Battelle, BBL, and Neptune & Company 2005).

Risks from direct contact with sediments were more than 100 times lower than the risks from
ingestion of shellfish. The assumption parameters were developed to be adequately
conservative, and the consumption rates used in the initial evaluation represented an individual
consuming full-body fillets (versus shellfish). On an area-wide basis, cumulative risks to
humans from sediments in Parcel F were comparable with risks from ambient conditions in San
Francisco Bay, except for exposure to PCBs. In general, risks associated with PCBs were
highest on the southern side of HPS, particularly in Areas IX and X. However, the contribution
of total PCBs to the area-wide cumulative risk in Areas IX and X is minimal (about 1 percent).
Arsenic, chromium, and dioxins were the primary risk drivers for cumulative risk at HPS;
concentrations of these chemicals in shellfish tissue were comparable with levels reported for the
reference stations. Risks from exposure to total PCBs congeners via ingestion of shellfish were
elevated as above the reference level at Area IX and X. The chemical concentrations in shellfish
were found to be consistent with or below levels detected at reference locations for all other
compounds.

After this risk assessment, the exposure assumptions were refined to better capture the site-
specific risks associated with the consumption of shellfish at HPS (see Attachment 2). Wong
(1997) reported that shellfish typically represent only 5 percent of total seafood consumption
among San Francisco Bay anglers. Therefore, 5 percent of the assumed fish consumption rates
was used to evaluate potential risk from the consumption of shellfish at HPS and the results were
used to evaluate preliminary remediation goals in Section 2.0.

1.7.2 Human Health Risk Communication Results

Health concerns associated with fish consumption in San Francisco Bay is a regional issue.
Concentrations of six chemicals or groups—including mercury, PCBs, dioxins, dieldrin, DDT,
and chlordane in fish collected throughout the San Francisco Bay—are elevated enough to pose a
potential risk to recreational anglers and have resulted in health advisory warnings (Office of
Environmental Health Hazard Assessment 1994). Although this issue is regional, concern has
been raised about the relative risks of consuming locally caught fish at HPS. It is difficult to
attribute concentrations measured in fish tissue to one specific source because of the mobility of
most recreationally preferred fish species. Therefore, a statistically designed sampling program
was developed by Battelle on behalf of the Navy to evaluate whether differences existed between
levels of chemicals in fish from the vicinity of HPS and those collected elsewhere in the bay.
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The evaluation was not designed to estimate risks associated with the site to identify areas for
evaluation in this FS Report, but rather was developed for risk communication purposes. (Unless
otherwise cited, all information in this section is from Battelle, BBL, and Neptune & Company
2005.)

The evaluation assumed that all exposure parameters relevant to estimation of risks associated
with fish consumption are the same for anglers at both HPS and ambient locations except for fish
tissue concentrations. Based on this assumption, a statistically significant difference in tissue
concentrations would imply a corresponding difference in risk. Therefore, the objective of the
evaluation was to assess whether the concentrations of chemicals in fish tissue near HPS were
significantly elevated above reference locations. The data sets were statistically compared to
discern with 95 percent confidence whether the mean of the HPS data was consistent with the
mean gathered from the reference locations to determine if they were significantly different.

Fish species commonly associated with human consumption were collected from three areas at
HPS and four reference sites in San Francisco Bay. Fish were collected at HPS from May 12
through May 19, 2001. Fish were collected from the following San Francisco Bay reference
sites: San Francisco Pier 7, Berkeley Pier, and the San Mateo Bridge from May 21 through May
23,2001. A fourth location, Bay Farm, was added on June 13, 2001.

Baited hook and line was the most effective method of collection, mirroring the most common
techniques practiced by recreational fishers in these areas. Trawls also were conducted over
soft-bottom areas using 16-otter trawl (0.5-inch mesh cod end). The HPS south region and the
Berkeley Pier site were trawled; however, no target species were collected. Target species were
defined as those species having the greatest potential of bioaccumulating total PCBs and the
species most commonly eaten by people fishing.

Catch rates were highest in areas with structure and high tide flows. One of the primary target
species (white croaker) for the human health evaluation was not collected at any sampling
locations. Jacksmelt was the only target fish species collected at all sampling locations;
jacksmelt generally dominated catches in terms of biomass and abundance. Jacksmelt catches
were distributed evenly between HPS and San Francisco Bay sites. The third target species,
shiner surfperch, was the second most abundant species, although only four individuals were
collected from all of the San Francisco Bay reference sites combined. A variety of other
surfperch species (such as black surfperch, walleye surfperch, white surfperch, and silver
surfperch) were caught and retained for inclusion in the human health evaluation.

Two composites each of jacksmelt and surfperch were prepared from each HPS sampling area
(north, east, and south) and the four San Francisco Bay area reference sites. Fish were
distributed as evenly as possible between the composites per area. Shiner surfperch were not
caught in sufficient numbers at some locations to provide adequate tissue mass, and several
surfperch species (shiner, silver, black, and walley) were therefore combined to obtain sufficient
tissue for all analyses.
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Results of the statistical comparisons of fish tissue data indicated that most of the chemicals
present at HPS were statistically similar to reference levels. Using conservative exposure
assumptions, only arsenic in perch and total PCBs in jacksmelt were present at levels above
EPA’s risk threshold and target residential risk of 10°. The risks from arsenic at HPS were
found to be consistent with risk found at the reference stations. Further qualitative comparisons
of the risks from HPS to reference locations and pooled Regional Monitoring Program data from
1997 and 2000, excluding data from stations near Oakland Inner Harbor, showed that PCB
concentrations were three times higher for jacksmelt than at reference stations and four times
higher than the Regional Monitoring Program data. Based on the statistical evaluation, total
PCBs in jacksmelt were found to be above reference levels.

1.7.3 Ecological Risk Assessment Results

Potential ecological effects were evaluated in the offshore sediment using samples from
59 sampling locations in five Parcel F areas (Areas I, III, VIII, IX, and X). Data were collected
to address three principal lines of evidence: bulk sediment chemistry, direct toxicity to
invertebrates, and bioaccumulation of chemicals by invertebrates under laboratory conditions.
Limited field-collected tissue data and toxicity identification evaluation results also were used to
support the bioaccumulation and toxicity evaluations. Site-specific data were used to develop
preliminary remediation goals and identify areas for consideration in this Parcel F FS Report.
(As with the human health risk evaluation, the information in this section is summarized from
Battelle, BBL, and Neptune & Company 2005, unless otherwise noted.)

Sediment toxicity was within acceptable levels throughout Parcel F. Amphipod survival was
greater than the defined reference threshold level in all of the five Parcel F areas in a 10-day bulk
sediment bioassay. Purple sea urchin (Strongylocentrotus purpuratus) larvae exposed to intact
sediment-water interface cores developed normally at most stations. Normal larval development
was less than the ambient threshold level for San Francisco Bay at 13 of the 59 stations.
However, larval toxicity at these stations was not well correlated with elevated chemical
concentrations in sediment. Several factors other than elevated chemical concentrations may
have contributed to the reduction in larval development observed in this nonstandard test. For
example, elevated ammonia concentrations were suspected of causing toxicity at stations in
Areas III and VIII, where chemical concentrations are less than ambient levels. Poor water
quality, field replicate variability, or the presence of native flora and fauna in the samples cores
may have contributed to larval mortality at other stations where reduced larval development was
not well correlated with chemical concentrations.

Uptake of chemicals from sediment to benthic invertebrates was evaluated to support risk
estimates to birds, such as the surf scoter, that primarily feed on mollusks. Concentrations of
chemicals in tissue samples from the clam, Macoma nasuta, exposed under standard laboratory
protocols to sediments from Parcel F were used to estimate a daily dose to surf scoter that feed
on clams in the field. The daily dose of ingested contaminants was estimated using the
laboratory clam tissue (after the gut was purged, or depurated), as well as concentrations in
sediment from each area of Parcel F. The dose estimate was compared with a daily dose
considered safe for the surf scoter and other diving ducks that eat benthic invertebrates.
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Chemical concentrations in most sediment samples pose little to no risk to surf scoters in Areas |
and VIII. However, surf scoters in Areas III, IX, and X may be at risk from ingested doses of
copper, lead, mercury, and PCBs, if the birds obtain more that 50 percent of the daily food intake
from these areas. Although risk from lead was suggested by the dose estimate, the risk estimates
for reference sites were also high because of the low toxicity reference value for birds.
Therefore, the risk could not be distinguished from the risk posed by ambient levels of lead in
sediment throughout San Francisco Bay. Copper, mercury, and PCBs were identified as the
primary risk drivers to the surf scoter in Areas III, IX, and X; lead was identified as a potential
but unquantifiable contributor to risk because of the uncertainty associated with both the
bioavailability and toxicity of lead. However, no further effort to quantify risk posed by lead is
warranted because the highest lead concentrations are found in the same areas as high
concentrations of other metals or PCBs.

The Validation Study concluded that Area III (Point Avisadero) and Areas IX and X (South
Basin) pose potential risk to birds feeding on benthic invertebrates and fishes. In Area III,
copper and mercury were identified as the primary risk drivers; PCBs are of greatest concern in
Areas IX and X. These chemicals also exceeded concentrations considered safe for benthic
invertebrates directly exposed to sediment. No unacceptable ecological risk was indicated by
sediments in Areas I (India Basin) or VIII (Eastern Wetland).
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2.0 REMEDIAL ACTION OBJECTIVES

This section presents the remedial action objectives (RAO) and defines the areas at Parcel F
Hunters Point Shipyard (HPS) that require remediation based on the RAOs. RAOs are medium-
specific goals for protecting human health and the environment. Each RAO specifies (1) the
chemicals of concern (COC), (2) the exposure routes, and (3) the receptors. RAOs include both
an exposure pathway and a remediation goal for chemicals for a given medium because
protectiveness can be achieved in two ways: by limiting or eliminating the exposure pathway, or
by reducing or eliminating chemical concentrations. The RAOs are intended to provide a
general description of the cleanup objectives and provide the basis for the development of
specific remediation goals. The remediation goals should permit a range of alternatives to be
developed, including each of the three major approaches (monitored natural recovery, capping,
and removal) identified by the U.S. Environmental Protection Agency (EPA) (2005).

The following RAOs were identified for Parcel F based on the results of the Final Parcel F
Validation Study (Battelle, Blasland, Bouck & Lee, Inc. [BBL], and Neptune & Company 2005):

1. Reduce the risk of benthic feeding and piscivorous birds, including surf scoters, to
acceptable levels from exposure to copper, lead, mercury, and polychlorinated
biphenyls (PCB) through consumption of contaminated prey and incidental ingestion
of sediment.

2. Limit or reduce the potential risk to human health from consumption of shellfish from
Parcel F.

3. Limit or reduce the potential biomagnifications of total PCBs at higher trophic levels
in the food chain to reduce the potential risk to human health from consumption of
sport fish.

The COCs (copper, lead, mercury, and total PCBs) in sediment were identified based on
potential risks to ecological receptors. PCBs also were shown to cause potential risk to humans
who consume shellfish collected at HPS. Section 2.1 describes development of the specific
remediation goals to meet the RAOs listed above. Section 2.2 summarizes the potential
applicable or relevant and appropriate requirements (ARAR) identified for Parcel F.

A numerical remediation goal was not calculated for lead because of the uncertainty associated
with both the bioavailability and toxicity of lead. Instead, lead will be addressed qualitatively.
A review of the spatial distribution of lead indicated that lead co-occurs with PCBs. Because the
distribution of lead concentrations follows the distribution of PCBs, achieving the remediation
goals for PCBs should also reduce risks associated with lead.

Numerical remediation goals were not developed for the third RAO because of the uncertainties
associated with the fish consumption pathway such as the difficulty in linking tissue
concentrations in larger sport fish to site-specific sediment concentrations. Therefore, reduction
of these risks will also be addressed qualitatively to evaluate whether achieving the remediation
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goals developed for ecological exposures will address human health risks. Specifically,
consideration is given to achieving an area-wide average total PCB concentration that is
consistent with the upper-bound nearshore ambient concentration for total PCBs (200
micrograms per kilogram [pg/kg]). U.S. Department of the Navy (Navy) guidance, “Policy on
Sediment Site Investigation and Response Action,” states that all response actions for sediment
must be directly linked and scientifically connected to Navy Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA)- and Resource Conservation and
Recovery Act (RCRA)-contaminated releases (Navy 2002). Although contamination at Parcel F
may have contributed to PCB levels in fish tissue, it is difficult to distinguish quantitatively the
level from COCs contributed by Navy sources versus those contributed by non-Navy sources
(from the surrounding San Francisco Bay).

In addition, EPA guidance states, “when developing RAOs, project managers should evaluate
whether the RAO is achievable by remediation of the site or if it requires additional actions
outside the control of the project manager. For example, complete biota recovery may depend
on the cleanup of sources regulated by other authorities” (EPA 2005, pg 2-15). The entire San
Francisco Bay is listed as a toxic hot spot under the Bay Protection and Toxic Cleanup Program
because of the elevated PCBs concentrations in fish tissue caught in the bay in 1994. San
Francisco Bay was subsequently placed on the Clean Water Act Section (§) 303(d) list based on
the concentrations of PCBs in fish tissue. Therefore, elimination of PCB concentration in fish
caught at Parcel F would depend upon cleanup of sources other than Parcel F and is not within
the purview of the Navy.

2.1 DEVELOPMENT OF REMEDIATION GOALS

This section presents the process used to develop remediation goals for sediment at Parcel F.
The process included developing risk-based concentrations for the COCs before the final
remediation goals were selected.

211 Risk-Based Concentrations

Development of preliminary remediation goals to
address RAO 1: Reduce the risk of benthic feeding and
piscivorous birds, including surf scoters, to acceptable
levels from exposure to copper, mercury, and PCBs
through consumption of contaminated prey and
incidental ingestion of sediment to an acceptable level.

Preliminary remediation goals for copper, mercury, and
PCBs in sediment were developed to address the first
RAO (that is, protection of benthic feeding and
piscivorous-eating birds). These goals were developed using the data from collocated sediment
and laboratory-exposed M. nasuta tissue concentrations in a food chain model based on risk to
the surf scoter (see picture to the right). The preliminary remediation goals were strongly
influenced by the choice of site use factor (SUF), which is an estimate of the proportion of the
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surf scoter’s daily diet that is obtained from the area under investigation. For example, assuming
the surf scoter foraged exclusively at Parcel F (a SUF of 1.0), the preliminary remediation goals
would be 135 milligram per kilogram (mg/kg) dry weight for copper, 0.94 mg/kg dry weight for
mercury, and 620 micrograms per kilogram (pg/kg) dry weight for PCBs. However, assuming
the surf scoter obtained only 10 percent of its daily intake from Parcel F (a SUF of 0.1), then the
preliminary remediation goals would be 13,500 mg/kg dry weight for copper, 94 mg/kg dry
weight for mercury, and 62,000 pug/kg dry weight for PCBs.

The analysis of ecological exposure and effect relies on several assumptions. Food chain models
assume that the animal evaluated is actually exposed to conditions similar to those described by
the model and that the effects in individual test animals reported in the literature have some
ecological significance to populations of animals in the wild. The assumption of exposure is met
because it is well known that the surf scoter ingests sediment and benthic invertebrates in San
Francisco Bay. However, actual SUFs for the surf scoter at Parcel F are unknown. The surf
scoter is common in San Francisco Bay from late September to early May; many individuals
spend approximately 7 to 8 months in the area (Zeiner and others 1990). Large-scale tracking
studies have been undertaken to document the movement of surf scoters between winter foraging
areas and summer nesting areas. However, no studies of local habitat during winter foraging
periods have been done. Surf scoters are numerous at Parcel F, but it is not known whether
individuals spend time in a localized area or if the flocks move around throughout the day.
Furthermore, there is considerable uncertainly about whether the surf scoter is foraging while
present at Parcel F, as explained below. Therefore, the actual SUF remains an uncertainty. The
preliminary remediation goals were derived assuming that a substantial proportion of the surf
scoter population that winters on San Francisco Bay obtains essentially all of their food from
sediments in Areas III, IX, or X; a SUF of 1.0 is the most protective exposure assumption
possible.

Along with exposure, the principal assumption concerning risk is that the effects recorded in
laboratory studies are actually experienced by animals of interest at the site investigated. The
preliminary remediation goals were derived using a standard food chain model that centers on a
toxicity reference value (TRV), which is a daily dose of a chemical ingested by test organisms
over a period of weeks or months that causes no adverse effect. The low TRVs were used to
calculate the preliminary remediation goals presented in the Validation Study (Battelle, BBL,
and Neptune & Company 2005); these are conservative values that represent no observed
adverse effects levels. The duration of exposure for chemicals that bioaccumulate, such as
mercury and PCBs, can significantly affect the amount of the chemical retained by the animal.

Copper

Based on a SUF of 0.5 or greater, estimated ingested doses of copper exceeded the low TRV for
surf scoters in Area III only. The exposure scenario for surf scoters is not well represented by
the toxicity data used to derive the TRV, resulting in uncertainty about the actual probability of
the effects of copper on the surf scoter. The low TRV for copper was derived from a study in
which newly hatched chickens were fed copper for 8 weeks, starting on the day they hatched.
The effect of interest in the study was weight gain; however, the surf scoters that forage on San
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Francisco Bay in the winter are adults. Nesting and chick rearing occur far to the north during
the summer. Although weight gain in chicks is of critical importance, this effect is of limited
relevance to predicting effects of copper on adult surf scoters that forage at Parcel F.

A recent study of the effects of metals on diving ducks wintering in California showed that
concentrations of several inorganic chemicals, including cadmium and mercury, in the tissues of
Scaup and canvasbacks are positively correlated with impaired body condition (Takekawa and
others 2002). Concentrations of copper were slightly elevated in the diving duck samples
collected from San Francisco Bay when compared with other coastal California sites, but no
effect of copper on body condition was indicated.

Assuming the surf scoter obtained 100 percent of its daily intake from clams taken from Area III,
the preliminary remediation goal for copper would be 135 mg/kg. However, sampling showed
that the benthic community in Area III is dominated by soft-bodied invertebrates rather than the
clams and mussels that the surf scoter prefers, making it exceedingly unlikely that a SUF of 1.0
represents actual surf scoter foraging in Area III. Using a SUF of 0.5, meaning that the surf
scoter obtains half of its daily intake from Area III, the preliminary remediation goal is about the
same as the effects range-median (ER-M) value (270 mg/kg). This preliminary remediation goal
is considered extremely protective because the favored prey of the surf scoter, hard-bodied
clams, are rare or absent in Area III, as described further below.

Mercury

Potential risk to surf scoters ingesting M. nasuta exposed to sediment from Area III under
laboratory conditions was modeled for Area III. The estimated dose to a surf scoter consuming a
diet of nondepurated M. nasuta exclusively obtained from Area III (that is, SUF of 1.0) exceeded
the low TRV, resulting in a hazard quotient of 4.15. Under these specific circumstances,
mercury can be said to pose a risk to the surf scoter in Area III.

However, puzzling issues are raised by the data. For example, the mercury concentrations in
depurated clams and in soft-bodied invertebrates collected from Area III were considerably
lower than the mercury concentrations in the nondepurated clams. This result contrasts with
what is seen for PCBs, where depuration had little effect on M. nasuta concentrations, and soft-
bodied invertebrates were significantly more contaminated than M. nasuta. The small sample
size precludes any additional analysis.

The low TRV for mercury was taken from the Great Lakes Water Quality Initiative (EPA 1995),
which reviewed toxicological studies on birds. The TRV is based on a study in which mallards
were fed methylmercury for three generations; the lowest observed adverse effect level, based on
reproductive effects, was converted to a no observed adverse effect level of 0.039 milligram per
kilogram per day.

Assuming the surf scoter obtained 100 percent of its daily intake from clams taken from Area III,
the preliminary remediation goal for mercury would be 0.94 mg/kg. However, sampling results
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showed that the benthic community in Area III is dominated by soft-bodied invertebrates rather
than the clams and mussels that the surf scoter prefers, making it exceedingly unlikely that a
SUF of 1.0 represents actual surf scoter foraging in Area III. In contrast to the test organisms,
which were fed a mercury-laced diet throughout their lives, the surf scoters foraging in San
Francisco Bay are transient migrants that live part of the year far removed from HPS. They are
not exposed to San Francisco Bay sediments throughout their lives. The SUF is a representation
only of a daily dose, so the migratory habits of the scoter do not affect this parameter directly.
However, because mercury concentrations accumulate in tissues over the animal’s lifetime, the
annual migration must be considered. Using a SUF of 0.5, meaning that the surf scoter obtains
half of its daily intake from Area III, the preliminary remediation goal is 1.87 mg/kg. A SUF of
0.5 greatly overestimates the actual foraging of the surf scoter in Area III, and is thus considered
protective. Additional evidence for the limited foraging of surf scoters in Area III is presented
below in the discussion of PCBs.

Regarding risk to benthic invertebrates, sediments in Area III fall into two spatial groups.
Mercury in 5 of the 19 samples collected during the Parcel F Validation Study (Battelle, BBL,
and Neptune & Company 2005) exceeded the ER-M value, although the concentrations in 4 of
those samples were less than twice the ER-M value. Only one sample contained mercury at
concentrations five times the ER-M value. Mercury contamination is not widespread throughout
Area III. Samples with mercury at concentrations that exceed the ER-M value were clustered
near the tip of the pier. The highest concentration of mercury measured during the Validation
Study was in the same sample that contained the maximum concentration of copper. However,
this sample demonstrated no toxicity either to amphipods (survival was 89 percent) or to sea
urchin larvae (normal development was 97 percent), raising questions about the actual toxicity of
copper and mercury to invertebrates in Area III. The highest copper and mercury concentrations
from the Feasibility Study Data Gaps Investigation found in Area III were in subsurface samples
(Battelle, Neptune & Company, and Sea Engineering, Inc. 2007).

PCBs

The low TRV for PCBs, which was used to derive the preliminary remediation goal, was based
on a study by Platonow and Reinhart (1973) in which Aroclor-1254 was administered in feed to
chickens for 39 weeks. A dose of 880 micrograms per kilogram per day (ug/kg-day) resulted in
reduced egg production. This study reported that PCBs accumulated in tissues were transferred
to the egg during laying. Concentrations passed to the egg reached a maximum after several
months of ingestion by the hen. This finding suggests that longer exposure durations may more
accurately predict reproductive effects caused by PCBs. An uncertainty factor of 10 was applied
to the dose to convert the effect level to a no-effect-level equivalent. The resulting bird low TRV
is 90 ng/kg-day. Back-calculating a concentration in sediment that would result in a daily dose
equal to the low TRV provides a preliminary remediation goal of 620 pg/kg dry weight for
PCBs, averaged over the area, if the surf scoter obtained 100 percent of its daily intake of clams
from Area III.

A single composite sample of hard-bodied invertebrates, composed of clams and mussels, was
collected from each area in Parcel F except in Area III, where no clams were found. Despite the
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small sample size, the preliminary remediation goal was derived using the hard body invertebrate
data in place of the laboratory M. nasuta data as an exploratory step toward validating the
protectiveness of the preliminary remediation goal based on the M. nasuta data. When results
for the field-collected clam samples were substituted in the dose equation as the prey of the surf
scoter, assuming a SUF of 1.0, the preliminary remediation goal for PCBs was 27 percent higher
than the goal based on the laboratory-exposed M. nasuta as prey. This comparison supports the
protectiveness of the preliminary remediation goal developed using laboratory M. nasuta data.

Soft-bodied invertebrates collected from Parcel F generally contained more PCBs than clams or
mussels. However, surf scoters are not known to eat soft-bodied invertebrates in San Francisco
Bay. Stable isotope signatures in tissues of diving ducks (surf scoter and greater Scaup) in San
Francisco Bay indicated these birds eat the bivalve Corbula (formerly Potamocorbula)
amurensis (Schlekat and others 2004). This is consistent with dietary preferences of the surf
scoter reported elsewhere in the literature (Zeiner and others 1990 and references within), and
with the well-documented presence of the invasive Corbula in the North Bay. However, no
Corbula occurred in samples collected from Area III.  Furthermore, in 2004 a rapid
bioassessment team searched for exotic species, including Corbula, in shoreline habitats around
San Francisco Bay where exotic species were expected to be found. The nearest sampling
location to Hunters Point was Brisbane Lagoon, and no Corbula were found in the lagoon
(Cohen and others 2005). Circumstantial evidence from other sources indicated that bivalves
may be declining in the South Bay possibly because of increased predation. A 75 percent
increase in chlorophyll in the Central and South Bay regions has been attributed in part to the
absence or scarcity of filtering bivalves, including Corbula; in contrast, declining phytoplankton
are of concern in Suisun Bay, where Corbula is dominant (Cloern and others 2006).

According to a recent report by the San Francisco Estuary Institute (SFEI) (2007), little is known
about the distribution of shellfish beds in San Francisco Bay. An effort to compile known
information is underway. Sample figures of the distribution of two clams, the Manila or
Japanese Littleneck Clam (Venerupis philippinarum) and the Atlantic Softshell Clam (Mya
arenaria), show the location and size of beds. No beds of cither of these clams are present in
Area III of HPS (SFEI 2007, page 47).

The evidence to date indicates that the surf scoter is eating hard clams somewhere in San
Francisco Bay, and because hard clams are not present in significant numbers in Area III, a
reasonable conclusion is that surf scoters are not eating clams from Area III. The final
preliminary remediation goal for PCBs is 1,240 pg/kg, based on a SUF of 0.5, which means the
surf scoter is consuming half of its daily intake in Area III. This is known to be a gross
overestimation, since clams are scarce or absent in this area; however, if clams were present in
Area III, a preliminary remediation goal of 1,240 pug/kg would be protective of surf scoters.

The preliminary remediation goal for the surf scoter exposed to PCBs was compared with the
preliminary remediation goal developed for the double-crested cormorant, which feeds
predominantly on fish rather than clams. The preliminary remediation goal developed for surf
scoters was lower than for the cormorant; thus, it was considered protective of both feeding
guilds.
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Development of preliminary remediation goals to address the RAO 2: Limit or reduce the
potential risk to human health from consumption of shellfish from Parcel F.

Potential human health risks from shellfish consumption and direct contact with sediment during
shellfish collection were evaluated using M. nasuta tissue data from the laboratory
bioaccumulation test to address the second RAO. Future residents were assumed to harvest and
consume shellfish from the intertidal areas of HPS and be incidentally exposed to sediment
during harvesting. The direct contact exposure scenario associated with harvesting was also
assumed to be representative of individuals wading in nearshore areas. Risks associated with
direct contact were more than 100 times lower than risks associated with ingestion (Battelle,
BBL, and Neptune & Company 2005).

Preliminary remediation goals were calculated using parameters specific to consumption of
shellfish (see Attachment 1). Exposure point concentrations (EPC) were developed to model
exposures under both a reasonable maximum exposure (RME) scenario and a central tendency
exposure (CTE) scenario. The RME scenario relies on conservative exposure factors to estimate
the reasonable maximum exposures anticipated for the site, whereas the CTE scenario describes
a more typical or average exposure to an individual. EPCs for shellfish tissue were derived from
the sediment EPC using the relationship between sediments and fish described below.

Using the risk model developed for the Parcel F Validation Study, a range of preliminary
remediation goals for PCBs was calculated using assumptions appropriate for a shellfish
ingestion scenario. Table 2-1 lists the parameters used to develop a preliminary remediation goal
at a targeted risk level of 10°. Preliminary remediation goals were also calculated based on the
upper and lower bounds of EPA’s targeted risk management range for health protectiveness at
Superfund sites (135 pg/kg to 13,500 pg/kg based on risk levels of 10 to 10, respectively).

TABLE 2-1: INGESTION OF SHELLFISH SCENARIO
Feasibility Study Report for Parcel F, Hunters Point Shipyard, San Francisco, California

Body Weight (kilogram) 70
Averaging Time Cancer (days) 25,550
Risk Level (unitless) 10°
Shellfish Ingestion Rate (kilograms per day) 0.00213
Fraction Ingested from Source (unitless) 0.1
Exposure Frequency (days per year) 365
Exposure Duration (years) 30
Oral Cancer Slope Factor (ug/kg-day)-1 5,000
Acceptable Shellfish Tissue Concentration (ug/kg) 1,540
Preliminary Remediation Goal for PCBs in Sediment (ug/kg) 1,350
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This evaluation used the following equations:

Acceptable Shellfish Tissue Concentration = (BW x AT x RL) / (IRs x FI x EF x ED x CSF)

where:

BW = Body Weight

AT = Averaging Time

RL = Risk Level

IRy, = Shellfish Ingestion Rate

FI = Fraction Ingested from Source

EF = Exposure Frequency

ED = Exposure Duration

CSF = Cancer Slope Factor

Sediment Remediation Goal = %TOC x FT x MCF / BAF x %lipid

where:

%TOC = Percent Total Organic Carbon (1.3 unitless)

FT = Acceptable Shellfish Tissue Concentration (ng/kg)

MCF = Moisture conversion factor (4 unitless, assuming 75% moisture)

BAF = Bioaccumulation Factor (1.96 unitless [Tracey and Hansen 1996])

Y%lipid = Percent lipids in fish tissue (3 unitless)

The BAF, MCF, %TOC, and % lipid values were based on assumptions presented in the
California Regional Water Quality Control Board’s (Water Board 2003) letter to the Navy
regarding comments on the PCB cleanup goals for Parcel F). A summary of the assumptions
used to derive each of the other exposure parameter values is provided.

Body Weight, Averaging Time, and Exposure Frequency
These values represent standard, default exposure assumptions recommended by EPA (1989).
Risk Level

To calculate a remediation goal, it is necessary to define an appropriate risk level for site
conditions. EPA guidance recommends an acceptable target risk range of 10 to 10° (EPA
1991).
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Shellfish Ingestion Rate

The HPS Validation Study (Battelle, BBL, and Neptune & Company 2005) used a seafood
consumption study conducted by San Francisco Estuary Institute (2002) to estimate consumption
rates for shellfish ingestion, resulting in a value of 48 grams per day (90th percentile) for the
RME scenario. As noted in the Validation Study, this value was used to illustrate the potential
risks associated with exposures at the site, but in fact provides a conservative estimate and
reflects consumption rates appropriate for sport fish, and not shellfish. Wong (1997) reported
that shellfish typically make up only 5 percent of total seafood consumption among San
Francisco Bay anglers. Therefore, the 5 percent of the assumed fish consumption rates were
used to estimate remediation goals, resulting in a shellfish ingestion rate of 0.00213 kilogram per
day.

Fraction Ingested from the Source

The Validation Study assumed that the fraction ingested from the source was 1 for the RME
scenario and 0.5 for the CTE scenario to evaluate risks (Battelle, BBL, and Neptune & Company
2005). These values assumed that 100 percent of the shellfish consumed under the RME
scenario and 50 percent of the shellfish consumed under the CTE scenario would have been
collected from Parcel F. However, because of the nature of the habitat along the shoreline, only
limited mussel burrows actually exist at Parcel F and the mussel population may not be large
enough to support that level of consumption. Given the abundance of other, more attractive,
shellfish beds in the San Francisco Area, the fraction ingested was adjusted down to a value of
0.1 or 10 percent.

Exposure Duration

An exposure duration of 30 years was used based on recommendations by EPA (1989). This
value represents the upper-bound residential tenure at a single location.

San Francisco Bay Watershed Concerns

The San Francisco Bay was included on the Clean Water Act § 303(d) list in 1998 for total PCBs
as a result of an interim health advisory for fish consumption. The advisory was based on
elevated concentrations of PCBs in fish tissue caught in San Francisco Bay in 1994 that may
cause harmful effects on people who consume fish caught in the Bay. Follow-up studies in 1997
and 2000 confirmed the presence of PCBs in bay fish tissue at concentrations that may be
harmful to fish consumers (Water Board 2004).

The application of the human health remediation goals developed for the shellfish consumption
pathway and the ecological remediation goals developed for the protection of benthic- and
piscivorous-eating birds will help to address this sport fish pathway by lowering the average
chemical concentrations in sediment throughout Parcel F.
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2.1.2 Background Concentration for Each Chemical of Ecological Concern

Background concentrations or ambient concentrations are chemical concentrations that occur
naturally in the environment and from human activities. Data for copper and mercury were
compared with San Francisco Bay ambient sediment concentrations (68.1 mg/kg for copper and
0.43 mg/kg for mercury) (Water Board 1998). The estimated nearshore PCB ambient sediment
concentration of 200 pg/kg was used as the ambient threshold value for total PCBs (Water Board
2003). The results of the sediment trap data collected in 2004 were also used in this Feasibility
Study (FS) Report. Sediment traps were placed in Area X at four stations during three periods to
characterize sediment deposition during winter, spring, and summer conditions. The data were
used to estimate the concentration of sediment entering the South Basin, since the sediment traps
capture suspended sediment that advects into South Basin from San Francisco Bay, as well as
suspended sediment derived from runoff and local resuspension. Based on sediment trap data
averaged over three deployment periods from the mouth of the South Basin, a PCB concentration
of 121 ng/kg for incoming sediments was used for the ambient concentration of PCBs in
sediment in the sediment transport model (Battelle, BBL, and Neptune & Company 2005). This
result is consistent with the nearshore ambient concentration for PCBs in sediment (200 pg/kg),
which is considered the upper bound value (Water Board 2003).

2.1.3 Range of Preliminary Remediation Goals for Sediment at Parcel F

As described in Section 2.1.1, the range of preliminary remediation goals for ecological receptors
was calculated using results from 28-day bioaccumulation tests. Regulatory agency concerns
remained that the field-collected tissue data should be incorporated into the development of the
remediation goals. Preliminary remediation goals using the field-collected tissue data were not
used alone because of the insufficient data set. Therefore, a risk management approach was
taken by using the field-collected tissue data results to bound the range (or SUF to be considered)
of preliminary remediation goals derived using the laboratory bioaccumulation. This resulted in
a range of preliminary remediation goals that corresponded to a range of SUFs between 0.5 and
1.0. Similarly, the preliminary remediation goals for human consumption of shellfish were
calculated based on EPA’s acceptable target risk range between 10™ and 10°. The NCP
preamble explains that preliminary remediation goals for carcinogens are set at a 10 excess
cancer risk as a point of departure, but they may be revised to a different risk level within the risk
range based on the consideration of site-specific and remedy-specific factors. The range of
preliminary remediation goals for Parcel F sediments is shown in Table 2-2.
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TABLE 2-2: RANGE OF PRELIMINARY REMEDIATION GOALS FOR CHEMICALS OF
CONCERN IN SEDIMENT AT PARCEL F
Feasibility Study Report for Parcel F, Hunters Point Shipyard, San Francisco, California

Copper Mercury Total PCBs
Preliminary Remediation Goal (mg/kg) (mg/kg) (ug/kg)

Surf Scoter
Based on a SUF of 1.0 135 0.94 620
Based on a SUF of 0.5 271 1.87 1,240
Human Consumption of Shellfish®
Based on a cancer risk 10°° Not applicable Not applicable 135
Based on a cancer risk 10™ Not applicable Not applicable 13,500

Notes:

a Unacceptable risk was not shown to occur for copper and mercury for the consumption of shellfish.

2.14 Application of Remediation Goals

This section discusses the approach for applying remediation goals in this FS Report. The
application of site-specific remediation goals focused on achieving an area-weighted average
concentration for each COC in sediment. The goal of the approach was to define remediation
goals as a “do-not-exceed” value that resulted in an area-weighted average for the COCs
representing the ecological preliminary remediation goal based upon a SUF of 1.0 and the human
health target risk level of 10 in areas where exposure to shellf<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>